TEN DOLLARS PER YEAR 


ONE DOLLAR PER COPY 
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Oil string 
landed, cemented 
and sealed. 
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Back-pressure 
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in hangers, pre- 
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SAFE, FLEXIBLE, TWO-STRING 


dual completions 
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with the Cameron Closed Pressure Method 


»Thousands of single zone and multi-zone completions, 
including dual concentric strings and dual parallel strings, 
attest to the soundness of the Cameron Closed Pressure 
Method of Well Completion. From the moment surface pipe 
is set until the well is tied-in for production, everything is 
under control. At no time is the well left open. 

Latest development for multi-zone wells is the 
Cameron “DC” (dual completion) equipment for two parallel 
tubing strings. A unique tubing hanger design permits 
completion work on one producing zone entirely inde- 
pendent of the other zone. Triple seals on the hangers 
insure against pressures crossing over. Tubing strings may 
be run or pulled singly or together. The vertical run of the 
tree need not be oversize to accommodate the Cameron 
Type “H” Back-Pressure Valve. For example, a 2” Type 
“H” Back-Pressure Valve will pass through a 2” round 
opening valve. 

Whether your needs call for single or multi-zone com- 
pletion equipment, remember that Cameron is the industry's 
leader in drilling and completion control equipment. A 
Cameron man is nearby . . . ready, willing, and able to 
serve you! 





IRON WORKS, INC. 
P. 0. Box 1212-Houston, Texas 


Export Office: 7912 Empire State Bidg., New York 
City. In England: Cameron Iron Works Ltd., Time & 
Life Bidg., New Bond Street, London W. 1 England. 


With tree 
installed, 
__ Back-pressure 


d well is ready 
for production. 





Easily transported to . 


and quickly erected on... 
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remote up-country sites 


Butterley Standard-Unit Bridges are in use all over the world 


where transport is difficult, skilled labour scarce or where site 
preparation has to be carried out under adverse conditions. From 
five standard units, all sizes of bridges can be built; the units can 
be sent by any form of transport; site erection is remarkably 


simple and swift with an absolute minimum of equipment. 


THE ©3084 oe a STANDARD-UNIT BRIDGE 


THE BUTTERLEY COMPANY LIMITED RIPLEY DERBY ENGLAND 
London Office: 9 UPPER BELGRAVE STREET S.W.1 


OCTOBER, 1956 








Over 


60 


Locations in the 
United States 
and Canada 


iat 


MCallough 








BL PCDUR TNS 


TO THE OIL INDUSTRY 





Service 


pe 


Anywhere 
Anytime 





New Services ¢« @¢« e 


New Tools « « « 


New Methods 


Outstanding Results 














NOW AVAILABLE — Technicai paper “A 
Method for Neutron Derived Porosity 
Determination for Thin Beds’. Write 
McCullough Tool Company, 5820 South 
Alameda St., Los Angeles 58, California. 


McCullough Log Enables 
Precision Perforating 

of 5’ Pay Zone 

Discovers 8’ Error in 


Electric Log and Casing 
Measurements 





Operator of this old well ran an elec- 
tric log which located a new, possibly 
productive, 5’ sand. 

McCullough was then called to run 
a Neutron Log. The Neutron curve 
confirmed the productive possibilities 
of the new zone, but also discovered 
that both the electric log and casing 
measurements were 8’ in error. 

The well was plugged back to 
6800’ and perforated according to 
McCullough measurements. 

Thirty %” improved Ogival Bullets 
were shot in the 5’ sand in one run by 
a 34” O.D. McCullough M-3 Gun. 
Casing was 54” O.D. 17 Ib. 

The well started flowing through the 
casing before the M-3 Gun was out 
_of the hole. 

If the McCullough Radiation Well 
Logger had not discovered the 8’ 
measurement error, the 30 shots would 
have missed the pay zone entirely. 

It always pays to rely on the 
accuracy and dependability of 
McCuliough’s Radiation Well Logger. 


MCallough TOOL C 





McCullough Log Locates and 


Defines 11 New Pay Zones 


Accuracy of McCullough Radiation Well Logger 
Permits Sharp Shooting of 11 Thin 
Zones for 138 B/D Increased Production 


This was an old well in an established California oil field. Production had 


fallen to five barrels of oil per day. 


Believing better production was possible, the operator decided to log 
and re-perforate the well. McCullough’s combination Gamma Ray-Neutron 
Log was run from 4380’ to 5645’, locating several small, promising stringers 
of untried sands above the original pay zones. 

A simultaneous collar log accurately located casing collars in relation 
to these thin sands, thus assuring “pin-point” accuracy in perforating. 

The two original producing sands were re-shot, four holes per foot, with 
26 improved %” Ogival Bullets from McCullough M-3 Guns and with 26 
McCullough Standard Casing Glass Jets. 

Above these zones were the 11 small sand stringers ranging in thickness 





Accurate measurement means “putting 
the shots where they count’”...and the 
“pin-point” accuracy of the McCullough 
Radiation Well Logger makes sharp 
shooting of thin zones practical... 
assures uniform perforating coverage 
of any zone, thick or thin. 





OMPANY 


Cable Address: MACTOOL 


from 4 feet to 13 feet. Intermediate 
zones, lying between the productive 
sands, which were not to be perfo- 
rated ranged in thickness from 5 
feet to 103 feet. 

The 11 pay sands were perforated 
with 256 shots, four holes per foot, 
by 34” O.D. McCullough M-3 
Perforators firing 4” Ogival Bullets. 
Production increased from 5 to 143 
barrels of oil per day. 

This is only one of many actual 
jobs where the accurate, reliable, 
easily interpreted information pro- 
vided by the McCullough Radiation 
Well Logger has located and 
defined multiple pay zones, tied-in 
casing collar locations and per- 
mitted precision perforating for 
best possible production. 


LOS ANGELES 
HOUSTON 
EDMONTON 
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Here’s why Ansul 
extinguishers give you 
faster, more dependable 


fire protection! 





i “iy 
READY for instant action under the 


most severe exposure conditions. 





WEATHER-TIGHT NOZZLES made PUNCTURE PIN. In this aluminum PATENTED NOZZLES. Straight or 


of aluminum and stainless steel, can’t housing a stainless steel pin pierces the fan stream, the hazard determines 
rust. Neoprene cap and oil-impregnated gas cylinder that supplies the propel- which is installed. An Ansul exclusive 
washers keep out moisture. lent power for the dry chemical. for more effective fire control 


The pictures on this page tell half a story. The complete story includes Ansul’s 
facilities for training your personnel in the science of fire control and preven 
tion. Experience has taught us that complete fire protection demands both 
fast, dependable equipment and trained personnel to man that equipment 
Ansul can provide both. Ask for detailed information about the Ansul com- 
plete protection against fire. ANsuL CHEMICAL ComMpaANy, Marinette, Wis- 
consin, U. S. A. 


DISTRIBUTORS: 
S. A. GENERAL SAFETY, Brussels, Belgium MANILA GAS CORP., Manila, Philippines 
HENDRICHS’ BRANDBLUSCHMATERIAAL METEOR S. C. R. L., Leopoldville, Belgian Congo 


The Hague, Holland F. & E. HABIB & CO., Cairo, Egypt 
NORSK SPRINKLER CO. A/S, Oslo, Norway REID BROS. (S. A.) LTD 


AKTIEBOLAGET CALMUS, Stockholm, Sweden Johannesburg, Union of South Africa 





FIELD RECHARGING. Just 4 

minutes after a fire is extinguished your 
: Ansul unit can be recharged, ready for 

action. No special tools are needed. 











OCTOBER, 1956 





Both Republicans and Democrats are asking the 
support in votes and money, of oil interests in the 
election campaign which comes to an end in No- 
vember 

Republicans say the Eisenhower Administration 
of the past four years passed submerged offshore 
lands legislation, eased up federal price controls 
over natural gas distributors, sold the government’s 
wartime synthetic rubber plants, and suggested fair 
limits to oil imports. They claim they balanced the 
budget, cut taxes and ended wars. 

The Republicans did fail, however, to complete 
the important bill to ease up federal price controls 
over independent producers of natural gas. Con- 
gress passed the legislation; the President vetoed it, 
due to “arrogant” lobbying. 

Democrats, on the other hand, claim some of 
these measures were “give aways,” and they are 
campaigning, partly, on this theme. 

The Democrats promise to do more for the peo- 
ple, and less for business. Locally, Democratic can- 
didates in districts with crude oil production, claim 
the Democrats in Congress preserve oil’s depletion 
provision for income taxes, and have supported 
natural gas legislation. 

The platforms of each party give some hints of 
thinking on oil and gas matters. Here is what the 
Republicans propose: 

1—A long term policy covering minerals. 

2—Imports of products, but not too much imports. 

3—“. . . reasonable depletion allowances.” This is 
the same wording as in the platform four years ago. 

4—". . . freedom of mineral producers from un- 
necessary government regulation.” This is thought 
to mean a new natural gas bill. 

The Republicans dropped from the platform of 
four years ago a plea for stepped-up government 
research on synthetic liquid fuels. 


The Democratic platform suggests: 

1—Imports, but not too much. 

2—Conservation of resources for all persons. 

3—Research on synthetic liquid fuel from coal, 
shale and agricultural products. The last is thought 
to mean research on gasoline from grain alcohol. 

4—Policies to encourage exploration and develop- 
ment of new reserves of minerals. This is thought 
to imply support for an income tax depletion allow- 
ance. 

Nine of the U. S. Senators up for reelection this 
year have voted for major measures supported by 


the U. S. petroleum industry, according to a study 
of the records. 


They are: 


Senators George A. Smathers, D., Fla.; Herman 
Welker, R., Idaho; Everett M. Dirksen, R., IIL; 
Homer E. Capehart, R., Ind.; Bourke B. Hicken- 
looper, R., Iowa; Russell B. Long, D., La.; John Mar- 
shall Butler, R., Md.; Olin D. Johnston, D., S C.; and 
Wallace F. Bennett, R., Utah. 

They voted right, as far as oil men are con- 
cerned, on two bills to restore state title to the off- 
shore lands; bills to ease up federal price controls 
over natural gas producers and distributors and 
sale of the government rubber plants to private 
industry. 





By Joseph B. Huttlinger 


Seven of the men up for reelection voted against 
the views of the oil men on all these matters. They 
are Senators Lister Hill, D., Ala.; Thomas Hennings, 
D., Mo.; Wayne Morse, D., Ore.; Francis Case, R., 
S. D.; George Aiken, R., Vt.; Warren Magnuson, D., 
Wash.; and Alexander Wiley, R., Wisc. 

The Senators voting for measures supported by 
oil, also voted against a proposal some years ago to 
slash the depletion provision for income tax pur- 
poses from the present 27.5% to 15%. Nine other 
Senators voted to slash the allowance, but none are 
up for reelection to the Senate this year. One of the 
nine is retiring this year; a second was defeated 
some years ago; a third is dead. The other six are 
still in the Senate. They are Senators Paul H. 
Douglas, D., Ill.; Theodore F. Green, D., R. L.; Hu- 
bert Humphrey, D., Minn.; Estes Kefauver, D., 
Tenn.; John O. Patore, D., R. L; and John J. Wil- 
liams, R., Del. Kefauver is the candidate for vice- 
president on the Democratic ticket : 


New Antitrust Case 


Antitrust attorneys in the Department of Justice 
are pressing for a go ahead to bring a new oil price 
antitrust case before a federal grand jury. They 
have eyes on the “market leader” idea. 

The Federal Trade Commission, meanwhile, is in 
final stages of its new price discrimination com- 
plaint against one or more major oil companies. 
Aid to dealers during price wars, in form of cut 
rate prices or rebates, is under attack. 

FTC is opening hearings, meanwhile, into overrid- 
ing commissions paid major oil companies on sale 
of tires at their gasoline stations on Oct. 15. FTC 
says the commissions are an unfair trade practice, 
bring pressure on dealers to handle one brand of 
tire only; oil companies say the commissions, 
amounting to millions of dollars a year, are for 
“normal” sale efforts. 


Lobbying Investigation 


A special Senate committee is studying means for 
tightening and clearing up lobbying laws. The spe- 
cial committee has until January 31, 1957, to make 
its report. 

The committee was created after Sen. Francis 
Case, R., S.D., told the Senate this year he was of- 
fered a $2,500 campaign contribution by persons in 
favor of the Harris-Fulbright natural gas bill. The 
committee has held several hearings into the lobby- 
ing for and against the gas bill, and plans to veer 
into other lobbying later this year. 

The hearings on the gas bill lobbying included 
these: ; 

1. On May 1, 1956, Maston Nixon of Corpus 
Christi, chairman of the General Gas Committee, 
told how the committee was formed, that it had 667 
members, that the members contributed $118,625. 
The GGC was identified later as a lobbying group. 

The four top contributors, each giving $3,855, the 
records showed, were Humble Oil and Refining Co.; 
The Texas Co.; Magnolia Petroleum Co.; and Stand- 
ard Oil Co. (Ind.). 

2. On June 14, L. F. McCollum of Continental Oil 
Co., chairman of the Natural Gas and Oil Resources 


Committee, said his committee was for “education” 
and not chiefly lobbying, that it collected $1,972, 
545.58 for its work, and that many of the companies 
contributing wrote off the contributions as business 
expenses for income tax purposes. Top contribution 
came from Humble, $175,000. Baird Markham, direc- 
tor of the committee, and Paul Kayser of El Paso 
Natural Gas Co., vice-chairman of the committee, 
were others testifying at this session. 

3. On June 21, John Heyke, chairman of the 
Council of Local Gas Companies, said it had regis- 
tered lobbyists, collected some $37,000 for the fight 
against the bill, and spent $27,000. 

4. On September 10, 1956, a three-day hearing 
opened where a parade of some 25 executives of oil 
and gas companies told the committee they had 
fought for the gas bill, that some companies had 
registered lobbyists, that had deducted as business 
expenses contributions to the McCollum committee, 
but not to the Nixon committee. 


The hearings then closed until October 8. Then, 
the committee hoped to wind up the oil and gas 
phase, and delve into lobbying for other types of 
legislation. 

Surprise in the September hearings came when 
officials of Standard Oil Co. (Ind.) admitted spon- 
soring a telegram campaign, at the cost of $1,500, to 
persuade Sen. Edward Thye, R., Minn., to vote for 
the bill. Some of the telegrams, officials admitted, 
were “spurious” in that company salsmen sent them 
and signed the names of others, without even get- 
ting permission of the alleged signer. About 900 
telegrams were received by the Senator, who voted 
against the legislation. 

A second development came to light with public 
release of a letter from O. Gordon Delk, acting 
commissioner of internal revenue, saying he was 
studying operations of the McCollum committee. If 
he finds, he said, that a principal purpose was lob- 
bying, then contributions are not deductible. 

While the hearings have been attracting headlines 
over the country, they have turned up little news; 
they have turned up few facts to indicate improper 
conduct by oil and gas. Even the signing of fake 
names, which is condoned by none, was explained 
as due to someone being too “eager”, rather than 
to company policy. 

Witnesses at the September hearing, most of them 
under subpoena and sworn in, included some of the 
most powerful men in the industry. A few of the 
names: Frank Prior, president, and other officials of 
Standard Oil Co. (Ind.); A. L. Nickerson, president, 
John J. Scott, general counsel, and Ray C. Hinman, 
legislative representative for Socony Mobil Oil Co.; 
T. S. Peterson, president, and Woolen H. Walshe, 
legislative representative, of Standard Oil Co 
(Calif.) ; Sidny A. Swensrud, president, and Archie 
D. Gray, general counsel, of Gulf Oil Corp.; Hines 
H. Baker, president, Walter F. Woodul, legislative 
representative, Nelson Jones, general counsel, and 
Herman Pressler, a director, all of Humble Oil and 
Refining Co. 


New Conservation Study 


The price effects of crude petroleum and natural 
gas conservation shape up as a subject Congress 
may study again next year. 

The prospect is strengthened by a new report 
from Attorney General Herbert Brownell, Jr., on 
the Interstate Oil Compact Commission. 

Under order from Congress, Attorney General 
Brownell made a 94-page statistical review of the 
compact and how it came into being. Attorney- 
General Brownell shied off from the main purpose 
of the study—whether conservation goes in for 
price fixing. Annual reports are asked by Congress. 

The prospect of Congressional study lies in the 
assertions in the report that Department of Justice 
did not want to make the study in the first place; 
that the DJ is not the proper agency to make such 
a factual study; that the study would need a tre- 
mendous appropriation; and that some other agency 
is the one to handle a matter like this. 

Chances are, Brownell will try to get off the hook 
next year by asking Congress to give the job to the 
Federal Trade Commission. 

The report is the first of its kind. It has a Sept. 1, 
1956 date. Copies may be made by writing the De- 
partment of Justice and asking for the report on 
the Interstate Compact to Conserve Oil and Gas. 
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Now available to 


the petroleum industry 


anywhere 


Demand abroad by the petroleum industry for 
our industrial instruments and valves is now 
being met by manufacturers well-known for 
precision and quality production. These licensees 
. in England, France, Belgium, Western Ger- 
many, and Italy...help to assure global avail- 
ability of these products and make it possible for 
payment to be made in local currency. 


The year-after-year service record of our 
gauges, safety and safety relief valves, pneu- 
matic transmitters and steel valves has won in- 
creasingly greater preference for these products 
in the United States, Canada and Latin America. 


Now you can specify and readily obtain pre- 
cisely the same reliability and high performance 
for your facilities anywhere in the world. The 
experience, skills and tools of our licensees are 
producing our brands to standards that satisfy 
the most exacting requirements. We recommend 
that you acquaint them with your projects and 
specific product needs, or write to our Export 
Division. 





IN ENGLAND 


Dewrance & Co. Ltd., London, S.E. 1 
Ashcroft Duragauges 

Ashcroft Pneumatic Transmitters 
Consolidated Safety Relief Vaives 
Consolidated Safety Valves 

Consolidated ‘‘Maxifiow’’ Safety Vaives 
Consolidated ‘‘Electromatic” Relief Vaives 
Hancock 8002 Type 950 Stee! Gate Vaives 


IN FRANCE 


M.T.P. — SAPAG, Paris 

Consolidated Safety Relief Vaives 
Hancock 15002 and 25002 Steel Valves 
Hancock 8002 Type 950 Stee! Gate Vaives 
Hancock Stee! ‘‘Fiocontrol"’ Vaives 


IN BELGIUM 


Ateliers Jaspar, $.A., Liege 
Consolidated Safety and Safety Relief Valves 


IN WESTERN GERMANY 


Deutsche Babcock & Wilcox Dampfkesse!-Werke, 
Oberhausen (Rhein!) 

Consolidated Safety Relief Vaive 

Consolidated Safety Valves 

Consolidated ‘‘Maxifiow’’ Safety V 
Consolidated ‘‘Electromatic"’ Re 


IN ITALY 


Societa Carraro & Co., Milan 
Ashcroft Gauges 

Cons jJated Safety Relief Valves 
Hancock Temperature Regulator 


IN CANADA 


Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
Ashcroft Gauges 

Consolidated Safety and Safety Relief Vaives 

Hancock Bronze and Stee! Vaives 


MANNING, MAXWELL & MOORE, 


Export Division *« Chrysler Building East, New York, New York 





Canadian Notes 


British Columbian Activities Expand 


Natural gas has become a reality in British Co- 
lumbia’s populous lower mainland areas as first 
the rural areas of the Fraser Valley and then the 
city streets of Vancouver have been torn up for the 
installation of the natural gas pipelines that will 
bring gas from the Peace River district to the coast. 

Although the Westcoast Transmission line from 
Peace River will not be completed until next year, 
natural gas will be used in Vancouver and the 
lower Fraser Valley in November through a hookup 
with the Pacific Northwest Pipeline Corp.’s lines at 
the international boundary at Sumas. 

With more than 475 miles of pipe already deliv- 
ered and 200 miles laid by crews laying about a 
mile per day, the 650-mile Westcoast line is right 
on schedule 

Drilling in the Peace River area has been intensi- 
fied since work started on the pipeline. The new 
drilling program has yielded oil showings in the 
Fort St. James area south of the Fort St. John gas 
fields. Pacific Petroleums, parent company of West- 
coast, struck oil in a well being drilled in the 
permo-Pennsylvania formation. The new Pacific 
well is called Pacific Fort St. John No. 45 (LSD 
9-19-83-18,W6). There was a 5,700-foot recovery 
of clean oil (40° to 43° A.P.L). 

Another field is being drilled by the Northern 
Foothills Agreement Group which consists of Tex- 
aco, Shell, Canadian Gulf and Mobil oil. Three 
commercial wells have been found 25 miles north- 
east of Fort St. John. They are capable of produc- 
ing 240 b/d and are completed and awaiting mar- 
keting of their oil. 

British Columbia’s regulations covering oil and 
natural gas may be making a secret of further oil 
discoveries. An oil company which announces an 
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oil discovery loses its preferred position in a 
highly competitive field. Under British Columbia 
regulations a company announcing an oil find is 
compelled to change to a lease status which turns 
over much of its oil land to the provincial govern- 
ment which puts the lands it gets up for bids. The 
original permit holder can reclaim the land only 
by paying up to 90% of the highest bid. With natu- 
ral gas a company can declare a gas find and keep 
all its land. 

The first refinery to process Peace River crude oil 
has been bought by Pacific Petroleums. The X-L 
Refineries at Dawson Creek were purchased in late 
August and will be operated in conjunction with 
the $20 million Peace River gas processing plant 
which Pacific and Westcoast Transmission are 
building at Taylor Flats on the pipeline route. 

This plant will clean the natural gas from the 
Peace River fields before it enters the pipeline. 
Production from the plant will include sulphur, 
propane, butane, natural gasoline and other hydro- 
carbons. 

The Dawson Creek refinery can handle 3,000 b/d 
and will process oil recently discovered in British 
Columbia by Pacific Pete and other firms. 

Pacific Petroleums has staked eight new well 
sites in northeastern British Columbia’s Fort St. 
John area as part of its $60 million 70-well field 
development program being undertaken to supply 
gas to Westcoast. The Fort St. John gas field covers 
an area of 100,000 acres and has one dozen produc- 
tive horizons of which the Triassic and permo-Penn 
formations are considered the predominant gas res- 
ervoirs. 

Distribution facilities for natural gas continued to 
take shape in August when two new distribution 
franchises were awarded by the British Columbia 
Public Utility Commission. Vancouver Island Natu- 
ral Gas Co. was given permission to install and 
operate a $1 million gas utility in the island city 
of Nanaimo. Installation will be in charge of J. M. 
Pryde and Co. of Calgary. Company officials say 
gas will be delivered by January 1, 1957. 

Inland Natural Gas was given authority to build 
a natural gas stub line from the Westcoast trunk 
at Prince George to supply gas to the Prince George 
Gas Co. Inland officials say the award cleared the 
last obstacle to its line down through the interior 
of the province which will supply the Okanagan 
and Kootenay region. The interior line and distri- 
bution systems will cost $30 million. 

Four major work awards were made by West- 
coast Transmission which includes three compres- 
sor stations and the building of 155 miles of gath- 
ering line system. Cost of stations and gathering 
lines will exceed $27 million. 

Installation of the gathering lines in the British 
Columbia-Alberta gas fields went to Morrison- 
Knudsen Co. of Canada Ltd. 

Compressor station No. 1, at Taylor Flats on the 
banks of the Peace River was awarded to Marwell- 
Stearns Roger, a joint organization formed by Mar- 
well Construction Co. and Stearns Roger Engineer- 
ing Co. Compressor station No. 3 will be built by 
Dutton Williams-Stearns Roger. This station is lo- 
cated at Fort McLeod. Station No. 5, south of Ques- 
nel will also be built by Dutton Williams-Stearns 
Roger. 

In Vancouver Imperial Oil will spend $4 million 
on gasoline-making equipment at Ioco refinery. 
A. G. Stewart, refinery manager, said tenders have 
been called for a powerformer, storage tanks, pip- 
ing, fire protection equipment, roads and special 
equipment for handling the catalyst. 

The powerformer will have a daily capacity of 
5,000 barrels. Work on the main units which were 
designed by Imperial engineers at Sarnia, Ontario, 
will start soon after the contract is awarded. They 
should be ready to go on stream by summer of 1957. 


Shell of Canada Appointments 


G. L. GARDINER, for 14 years manager of the 
Shell Oil Co. of Canada’s refinery at Shellburne, B. C., 
near Vancouver, has been appointed general assist- 
ant to the vice president of the company’s manu- 
facturing division. DR. G. A. LORENZ, formerly 
assistant manager of the company’s Montreal East 
refinery will succeed Mr. Gardiner at Shellburne. 


Fred Brechtel 


Jerald Alliger 


Richard Hughes 


Personnel Changes at Geophoto 


Jerald Alliger, formerly manager of Geophoto 
Services, Ltd., Canada, has been transferred to 
Ankara, Turkey. Upon completion of his Turkish 
assignment he will be assigned to Geophoto’s Den- 
ver office as manager of production control. Fred 
Brechtel, formerly administrative geologist, Cal- 
gary, is now manager, Geophoto Services, Ltd. 
Richard Hughes is now administrative geologist, 
Calgary. 

Robert Anderson, chief geologist, has finished a 
four-months’ assignment in Madrid, Spain, and has 
been transferred to Tripoli, Libya, for a short pe- 
riod before returning to Denver. Paul Fuenning, 
administrative geologist, Denver, recently received 
Geophoto’s first 10-year employee award. He is 
Geophoto’s first employee, having joined the firm 
on August 19, 1946. 
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Three Hortonspheres®, structures designed and erected to withstand internal pressure, 
are reducing evaporation losses of volatile hydrocarbons stored at the Butagas 
plant in Berre, France. No vapor can escape from these Hortonspheres as 
long as the settings of the pressure relief valves are not exceeded. 

Hortonspheres, available in capacities up to 30,000 bbls. and for pressures up to 217 lbs 
per sq. in. in the smaller sizes, are used to store the more volatile grades of 
natural gasoline, butane, butane-propane mixture and refinery stocks. 


Complete information or quotations may be had by writing our nearest office. 
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Latin American Oil News 


Lacq Gas for French Petrochemicals 


Oil and gas executives and government officials 
France are showing a lively interest in plans for 
mercial production of natural gas from the Lacq 


ld, in southwestern France, was discovered 

the Société Nationale des Petroles d’Aquitaine, 

. state-controlled company. In 1949, when a shallow 

oil field was discovered at a depth of about 1,800 

feet, reserves were about 14 million barrels of crude. 

lore important, the discovery touched off new in- 

erest in the search for crude oil. In December, 1951, 

eper drilling found a natural gas deposit directly 
elow the oil field 

\ blowout occurred on discovery and the gas blew 

ld at the rate of 8,750,000 cubic feet per day. It 

1s stopped only after two months of effort by 
Myron Kinley of Texas, a fighter of a wild oil and 
fas wells. Corrosion action of the gas, which had a 
hydrogen sulfide content of 18%, plus high bottom 
hole pressure, were given as reasons for the blow- 
out 

Since then, efforts have been underway to handle 
the gas, despite the corrosive features. At times, 
the battle was almost dropped. With added wells, 
minimum reserves are estimated at 100 billion cubic 
meters (3.5 trillion cubic feet) of natural gas. 

Recently, a special alloy steel was tried out, ap- 
parently with success. Lacq Well 102 was put into 
test production in September of last year for four 
and a half months. Indications are the special tub- 
ing can handle the gas. 

Now under production is the first desulfurization 
unit, which will be capable of treating one million 
cubic meters (35 million cubic feet) of gas daily. 
The unit is to be completed in 1957. 

The plant will have an annual production of 200 
million cubic meters (7.06 billion cubic feet) of dry 
gas; 70,000 tons of sulfur; 12,700 cubic meters of 
gasoline; 4,200 tons of butane and 3,200 tons of 
propane 

After this, plans call for construction of an addi- 
tional unit with a processing capacity of three mil- 
lion cubic meters of wet gas daily. An eventual 
processing capacity of 10-12 million cubic meters 
per day is reportedly envisaged for 1962. If this is 
reached, the Lacq field will be operating at 10 times 
the 1955 gas volume. 

French officials see the field as the basis of a 
petrochemical industry. Thus, the by-products that 
could be produced include acetylene, methanol, for- 
maldehyde, urea and polyvinyl. These could be the 
basis for the production of plastics, synthetic fibers, 
fertilizers, synthetic rubber and other products. 


+ 
vy 


Offset Well Hits in Costa Rica 


Stanley Martin, Union Oil Co. of California offi- 
cial, recently announced that on August 29th, their 
Cocolas No. 2 well near the Panama border in 
Costa Rica had “excellent shows of high quality” 
at 4,900 feet. Later tests indicated 1000 b/d. 

The well blew for thirty minutes before being 
shut down, fifteen minutes of which was oil flow. 
Flow tests will be made to determine the extent of 
the deposits. 

Cocolas #2 is one kilometer (about one-half 
mile) from Cololas #1, which had had oil shows 
at 5,500 feet and 6,500 feet but which was shut down 
in order to test the extent of the field. 

Mr. Martin also announced that Union will drill 
a well across the border in Panama. Drilling will 
start late in September, he estimated. 


New Mexico Oil Map 


Mexican cartographers have completed a petro- 
leum map of Mexico after 30 months of effort, ac- 
cording to Santiago Hernandez, engineer in charge 
of the project. The map, based upon aerial photo- 
graphs, is on a scale of 1/2,000,000 and is printed in 
color. It outlines all known petroleum deposits as 
well as possible petroliferous zones. Manuel J. Al- 
varez, president of the Mexican Geological Society, 
describes it as “among the best in the world.” 


New Concessions in Colombia 


The Colombian government has decided to en- 
force the law requiring firms holding concessions 
to sign contracts for them or yield them to the gov- 
ernment in 90 days. The decision was made June 
1st; August 31st was the first deadline. 

To date (August 3rd) Intercontinent Oil Co. (a 
subsidiary of Standard Oil of N. J.) has signed 
eight (8) contracts for a total of approximately one 
million of the reported 25,000,000 acres which the 
firm still holds under concession agreements with 
the Ministry of Mines and Petroleum. How many 
more, if any, contracts Intercontinent signed be- 
fore the August 3lst deadline is not now known. 

Shell, which had six options pending last June 
Ist, is still studying the matter. Texas Petroleum, 
the largest producing firm in Colombia, signed two 
contracts just prior to June Ist, and has not yet 
indicated whether it will hold onto or relinquish 
the remainder of its concessions. 

Companies under contract are obligated to a 
higher fee for use of the land than when they hold 
it on a purely optional basis. 

The government’s decision to enforce the 90-day 
law is a direct result of the growing demand for 
petroleum products within the country and the in- 
creasing number of applications for concessions by 
new oil companies. 

In the past few months exploration, drilling or 
recovery contracts with three companies now in 
Colombia for the first time—Cities Service, John W. 
Mecom and Forest Oil Co., have been signed. Land 
remaining under concession to older-established oil 
companies amounts to some 40,000,000 acres, or over 
five times the 7,500,000 acres actually under con- 
tract and exploitation. 


Forest Contract in Colombia 


A secondary recovery agreement between Forest 
Oil Corp., Bradford, Penna., and ECOPETROL of 
Colombia, provides 62.5% participation” for ECO- 
PETROL and 37.5% for Forest. 

The new contract has not been made public offi- 
cially. It provides an 18-month period of pilot 
flooding, in which any oil goes into a special ac- 
count. There follow 30 years of operating, plus an 
option to Forest for 10 more years. During this 
period, any oil goes into a joint account. 

Each party is to put up $4.5 million to pay costs. 
The split of oil by percentage is after costs have 
come out. 

During the operating stage, a minimum of 200 
acres is to be developed the first year, and a mini- 
mum of 350 each year thereafter. The contract is 
confined to the La Cira field, but it may be ex- 
tended to Infanta field between the fourth and 
the sixth years. 


Union Reiter-Foster 
Sign Cuban Agreement 


Union Oil Co. of California, and the Reiter-Fos- 
ter Oil Corp. of New York, have signed a letter of 
agreement covering operations of a 934,000-acre oil 
land mineral concession in Cuba. Under terms of 
the agreement, Union will assume operations of 
the joint holdings. Each company will hold a 50% 
interest in the property. The agreement calls for 
all geological surveys and exploration to be per- 
formed by Union Oil for a minimum of three years 
at no cost to Reiter-Foster. Tentative plans call for 
the drilling of two exploratory wells. 


Grease Manufacturing Plant for 
South Africa 


Shell Co. of South Africa has decided to build a 
complete grease manufacturing plant, and a lube oil 
blending and packing plant at Durban. The con- 
tract has been awarded to W. J. Fraser & Co., Ltd., 
Romford, Essex. 


New Oil Terminal by Creole 


Shown is an artist’s conception of an artificial 
island off the La Salina Coast where Creole will 
construct a modern oil shipping terminal at a cost 
of 54 million bolivars ($162 million) for comple- 
tion in 1957. 


Approximately 45 million cubic meters of sand 
and sediment will be dredged during this operation 
which will continue until early in 1957. This sand 
and sediment will be used in the construction of 
the artificial island, which will be 2,900 feet long 
by 1,920 feet wide. The two concrete docks, which 
will each be 1,150 feet long by 790 feet wide, will 
be of modern design, their steel and wood fenders 
protected by rubber buffers, until now used only 
on small docks. 

The terminal, which will consist of six storage 
tanks, 4 of steel of 286,000-barrel capacity each and 
two of concrete and clay of a million-barrel capac- 
ity each, has been planned with the company’s 
future operations in mind, so that it may be en- 
larged to double its capacity if necessary. Super- 
tankers of up to 60,000 tons will be able to moor at 
the dock. The project will be completed in the lat- 
ter part of 1957. 


Bolivian Oil Area to be Developed 


During the visit to Brazil of the Bolivian presi- 
dent-elect at the end of July, the two governments 
decided to appoint a commission, to meet in Octo- 
ber, and discuss means to give effect to the clause 
of the 1938 Treaty, regarding exploitation of Boliv- 
ian oil. 

A protocol to the 1938 Treaty provided for the 
organization of mixed Brazil-Bolivian companies to 
exploit, with a 55-year monopoly, the oil reserves 
in an area of 116 square miles between the rivers 
Ichilo and Parapeti. The Bolivian president-elect 
suggested that Brazil should renounce her rights, 
or offer real guarantees that she will comply with 
the terms of the treaty within a reasonable period. 


Shale Oil Ruling in Brazil 


Replying to a consultation by the president of 
Petrobras, advising that companies were being or- 
ganized to exploit bituminous shales industrially, 
the Petroleum Council of Brazil decided unani- 
mously recently that “prospecting, mining and in- 
dustrial exploitation of bituminous rocks, including 
extraction of crude oil, are not included in the state 
monopoly, but that the monopoly includes the re- 
fining of the oil derived therefrom.” 


Brazilian Exploration Rising 


Preliminary tests on offshore well DJI36 (D. Joao 
field), 4.8 miles from the beach, indicate a probable 
production of 200 bbls. per 8-hour day. 

Wildcats, now drilling, had reached the following 
depths, in feet, early in July: AMAZON—Abacaxis 
(RXI-AZ), 7,182; Nova Olinda (NO2 and NO3 AZ), 
5,788 and 2,824; River Cupari-Tapajos (CPSTI-AZ), 
1,160. MARANHAM—tTesta Branca (TBI-MA), 5, 
037; Mocambo (MOI-MA), 8,330. RIO GRANDE DO 
NORTE—Macau (MCI-RN), 637. BAHIA—Jacuipe 
(JI-BA), 7,885. PARANA—Candido de Abreu 
(CAI-PR), 2,590. Fourteen other wells are being 
drilled in Bahia to extend existing fields. The pro- 
ductive area is proving much more extensive than 
hitherto believed. 

Col. Nunes, Petrobras’ head, says 27 geological 
teams and 27 rigs are now operating and the num- 
bers will be raised to 32 and 41, respectively, by 
December next. Petrobras has signed a contract 
with Seismograph Service Corp. for geophysical 
investigations in new areas. 
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DAVISON CHEMICAL COMPANY 


Division of W. R. Grace & Co. > 
. GRACE 
Baltimore 3, Maryland “ 


Sales Offices: Chicago, Ill.; Ho oe ; New York, N. Y.; Baltimore, aie Sen Fre co, Calif 
in Ca ae +2 n Che mic a ompony Ltd., To 


wcers of: Catalysts, Inorganic Acids, Superphosphates, Triple Super erphosphates, Phosphate Rock, Silica Gels and Silicofluorides 
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THE BORN PREFABRICATED 


PREASSEMBLED HEATER 


Saves you time, and saves you money. Rugged, 
versatile — shipped completely assembled and skid- 


mounted eliminating field construction. 


Born “Prefabs” are available for any service, in 
sizes ranging from 500,000 to more than 30,000,000 
BTU per hour absorption duty. They have the same 
unique, time tested features as the larger Born 


“UPFLO”® field erected units. 


For the complete story on a BORN Heater to 
fic your needs, write, wire or call your BORN 


representative. He’s anxious to serve you. 


TULSA, OKLAHOMA 


WORLD PETROLEUM 








WITH “MICROBALLOON” LAYER 






Here are the facts. In a 35 ft. (10 m.) by 
115 ft. (35 m.) diameter working tank, 
a one inch layer (2.54 cm.) of “‘Micro- 
balloon” phenolic spheres saved 1,200 bar- 
rels of crude oil from evaporating in a 
single year. The initial ‘“Microballoon’’ 
spheres installation is still paying big divi- 
dends after years of service. 


The floating blanket of ‘“Microballoon’”’ 
spheres that controls evaporation is made 
up of millions of microscopic phenolic plas- 
tic spheres, filled with inert nitrogen gas. 
When mixed with crude oil, they float to 
the surface, forming a foam-like layer that 
seals against evaporation. 


barrels of oil per tank... 


over LOOO 





WITHOUT “MICROBALLOON” LAYER 


The Microballoon*Layer... Reduces Evaporation Loss 


““Microballoon” spheres are non-abrading, 
won’t harm tanks, pipes or pumping equip- 
ment. Complete technical information is 
available in booklet form. Write today for 
your free copy of WP-10-““The Micro- 
balloon Layer Reduces Evaporation Loss’’. 


*Trade-mark of The Standard Oil Company (Ohio 





PLASTICS DEPARTMENT 
UNION CARBIDE INTERNATIONAL COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, New York, U.S.A. 
Cable Address: UNICARBIDE, New York 


The term UNIon CARBIDE is a trade-mark of Union Carbide and Carbon Corporation 
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Drills were chewing their 
way down for about 2000 
feet in the search for oil in 


1916. Teday's drilling depth 
is more than double that. 


The change in drilling that 
forty years has brought well 
symbolizes many advances in 
the petroleum and chemical 
industries. Engineers have 
dug more deeply into the 
secrets of nature, too... 
have designed plants and 
processes to wrest new prod- 
ucts and services from pe- 
troleum, ores and elements. 


We mentioned 1916 because 
that is the year Sun Ship was 
founded. it has long served 
the swift-growing needs of 
petroleum and chemical in- 
dustries. Year by year, the 
engineering skill and facili- 
ties of the great Sun Ship 
plant have proven their ability 
to meet the demands for 
plant and equipment keyed 
to the swift pace of prog- 
ress in these and other 
important fields. Sun Ship 
keeps pace with progress. 


>». ce a ee 
SHIPBUILDING & DRY DOCK COMPANY 
(SINCE 1916) 
ON THE DELAWARE + CHESTER, PA. 
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INDONESIA comprises the largest group of 
islands in the world, stretching out along the 
equator for more than three thousand miles . . 

Java, home of the nation’s capital, Djakarta, with 
54 million of Indonesia’s 80 million citizens, is 
about the same size as New York State. Sumatera, 
Kalimantan (Borneo), Bali, Sulawesi (Celebes) 
—these and other exotic islands of the group have 
a combined land area of about 735,000 square 
miles, Indonesia’s modern economic history goes 
back to the 15th and 16th centuries, when Portu- 
guese and Dutch traders began developing the 
spice trade and the “fabulous wealth of the Indies.” 
An independent, democratic republic since August 


riN ORE 


PORNO 





17, 1945—and the world’s third richest country in 
known natural resources—Indonesia is today 
spending millions of dollars to modernize and 
expand its industry, agriculture, and transporta- 
tion, at the same time increasing its world exports 
of rubber, petroleum products, tin ore, copra, tea, 
tobacco, palm oil, coffee, pepper, and sugar. 
Standard-Vacuum’s part in the development of 
Indonesia’s petroleum industry covers a wide 
range of operations from geophysical exploration 
and production through transportation, refining, 
and marketing of petroleum products. Ninety-six 
per cent of Stanvac’s 14,000 employees in this 


area are Indonesian nationals. 


STANDARD-VACUUM OIL COMPANY 


A name that stands for ““Progress”’ in the East 
WHITE PLAINS, NEW YORK 


AUSTRALIA + BURMA + CAMBODIA + CEYLON + HONG KONG + INDIA + INDONESIA + JAPAN + KENYA « LAOS + MADAGASCAR 
MALAYA + NEW ZEALAND + PAKISTAN + PHILIPPINES » PORTUGUESE EAST AFRICA + RHODESIA + SINGAPORE 
SOUTH PACIFIC ISLANDS - SOUTH WEST AFRICA + TANGANYIKA + THAILAND + UNION OF SOUTH AFRICA + VIETNAM 
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Gulf Sales Engineer Thomas H. Chambers, Beau- 
mont, Texas District (left) and R. W. Haney, Chief 
Engineer of the United Gas Pipe Line Company’s 
Goodrich, Texas Compressor Station, inspect the 
company’s six Ingersoll Rand 1320 H.P. K.V.G. 
engines. All these engines are lubricated with 
Gulf Security. 


Lock out high maintenance costs 
in your gas transmission plants 


with G@WLP SECURITY 


Gulf Security’s outstanding record in the lubrica- 
tion of pipeline gas engine compressor units is 
your assurance of smooth, continuous operation. 
In scores of ‘gas transmission plants this high 
quality straight mineral oil helps prevent oper- 
ating troubles and contributes to low mainte- 
nance costs. 

Gulf Security is a non-additive oil that does 
not cloud liquid filled lubricators of power cyl- 
inders, compressor cylinders, and packing glands. 
After years of operation with Gulf Security, 
cylinders and piston rings of both compressors 


and power assemblies show negligible wear, and 
its excellent oxidation stability helps prevent the 
formation of acid and resins in the crankcase 
system. 

Make certain your units receive safe, effective 
lubrication protection—specify Gulf Security. 
And remember that Gulf provides the services of 
a trained, experienced petroleum expert—the 
Gulf Sales Engineer—to help you with any prob- 
lem involving a petroleum product. Consult the 


telephone directory for the number of your near- 
est Gulf office. 


Gulf Oil Corporation + Gulf Refining Company 


GULF 


1822 Gulf Building, Pittsburgh 30, Pa. 
THE FINEST PETROLEUM PRODUCTS FOR ALL YOUR NEEDS 


WORLD PETROLEUM 





BONUS-POWERED! All new Interna- 
tional Crawler Tractors have heavy- 
duty engines to handle the biggest 
jobs... with more than enough “bonus- 
power” to make bid time plus extra 
profits for you. 


NEW FEATURES! All new Interna- 
tional Crawlers have these special 
advantages: push-button gasoline- 
conversion starting; full-flow lube oil 
filters and pressurized cooling; in- 
creased capacity transmissions and 
straight-line power train. 


NEW RUGGED CONSTRUCTION! 
All new International models are 
equipped with long-life power-grip 
cerametallic clutch 
facings, improved 





INTERNATIONAL 
HARVESTER 
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BONUS-POWERED! 


INTERNATIONAL DIESEL CRAWLERS 


positive track-roller seals, reserve 
track-frame strength and live-action 
traction weight. 

New TD-18 and TD-14 have heavy- 
duty “swinging door” radiator guard 
for mounting direct-lift equipment. 
New vertical louvered grill on TD-9 
and TD-6. 

See your IH dealer for a powerful 
demonstration or write for catalog. 
Complete line of new IH matched hy- 
draulic or cable graders and dozers 
available for every new International 
crawler model. 


41.5 drawbar hp. 8,890 Ibs. 
54.5 drawbar hp. 12,000 Ibs. 
WHIDCS 78.5 drawbar hp. 21,095 Ibs. 





180 N. MICHIGAN AVE., 











TD-18 


103 drawbar hp. 29,050 Ibs. 


TD-24 161 drawbar hp. 42,780 Ibs. 
200 engine hp. (torque conv.) 43,080 Ibs. 


Operating weights shown less equipment. 








NEW ‘‘CONTROL-TOWER” VISIBILITY! All 
models have full job-control view, one- 
glance instrument panel, wide foam rubber 
seat, big arm rests and flush air-cooled 
deck. Exclusive IH Planet-Power steering 
on TD-24, hydraulic steering on the 18 and 
14, spring booster steering on the 9 and 6 
Driver does more work, easier, faster. 


INTERNATIONAL INDUSTRIAL POWER 


INTERNATIONAL HARVESTER EXPORT COMPANY, 


CHICAGO 1, ILL., U.S.A 





OPPORTUNITY 


for ‘Foaras 


Faraj ibn Salem is typing better every day. 
His new skill will help him land a better 
job with Aramco. Like thousands of other 
Saudi Arabs who work for the Arabian 
American Oil Company in Saudi Arabia, 
Faraj is paid while he studies at an Aramco 
Opportunity School. 


ARAMCO - ARABIAN AMERICAN OIL CO. 
DHAHRAN, SAUDI ARABIA - NEW YORK, N.Y., U.S.A. 
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Merchandising 
Opportunities 
in Improved Oils 


With the “super premium” gasolines so 
much in the news, there’s an especially 
good marketing opportunity for pre- 
mium motor oils. 

Consider, for example, an oil with 
low-duty detergency for stop-and-go 
driving. The majority of American pas- 
senger-car driving consists of trips 
shorter than 10 miles. And more than 
90% of all city bus, taxi and delivery 
truck operation is in stop-and-go city 
traffic. These low-power, low-tempera- 
ture operating conditions, of course, 
are likely to result in excessive build- 
ups of engine sludge. This means that 
there is a considerable market for a 
new type of lube oil with low-duty 
detergency. 


New polymeric additives 

To give oil this property, Du Pont has 
developed two synthetic detergents... 
Lube Oil Additives 564 and 565. Both 
are ashless polymeric additives, slight- 
ly basic, that provide an economical 
and effective means of preventing en- 
gine oil sludge — particularly under 
low-duty, stop-and-go driving condi- 
tions. And these additives are effective 
V.I. improvers as well as detergents. 

Any of our sales offices will gladly 
supply additional information, and a 
suggested promotion kit. 








Additives prevent 
many oil-burner troubles 


With the heating season just getting under way, many old famil- 
iar oil-furnace problems will be back to cut, unnecessarily, into 
fuel distributors’ profits through another season. 

Plugged nozzles, screens and filters; gel-clogged lines; ignition 
and stack control failures may all have been part of a day s work 
for distributors and servicemen last year. But this year can tell 


a different story. Here it is... 








Why many railroads prefer 
economy fuels stabilized with Du Pont FOA-2 


Fuel specialists and purchasing 
agents of many railroads are tak- 
ing a keen interest in the use of 
Du Pont Fuel Oil Additive No. 2 
(FOA-2) for stabilizing all their 
economy grade diesel fuels. 
Uniform results in a variety of dif- 
ferent fuel stocks are a big reason. 
Since diesel fuels—especially econo- 
my grades — vary widely in their re- 
sponse to additive treatment, you can 
readily see why such uniformity is an 
important advantage to the railroads 
which often have a number of different 
suppliers loading into the same tank. 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. |. du Pont de Nemours & Compony (Inc.) 





After carefully testing economy 
fuels with a number of different addi 
tives for several years, it has been 
found that FOA-2 gives good results 
over the widest range of varying fuel 
stocks. Because of its outstanding sta 
bilizing and dispersant action, FOA-2 
helps to cut maintenance costs by re 
lieving filter-plugging and injector 
sticking problems. Moreover, the ad- 
ditive does not contribute to the spark- 
ing problem which may accompany 
the use of economy diesel fuels. 

If you would like more detailed in- 
formation about on-the-railroad results 
obtained with FOA-2, just get in touch 
with one of our representatives. 
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| CONTINUED Heating Troubles 


To keep electrodes and 

stack controls clean... 
As distributors well know, a number of 
burner failures are due to insulating 


deposits on the stack controls and igni- 
tion electrodes. Because FOA-2 is a 
nonmetallic, ashless additive, it leaves 
no deposit to insulate electrodes . . . or 


to interfere with the operation of con- 
trol mechanisms. 


Du Pont FOA-2 helps prevent nozzle plugging 


To prevent gel-clogged lines 

Du Pont Metal Deactivator (DMD) 
can be used effectively to prevent cop- 
per fuel lines and filter screens from 
playing mischief with the chemical 
composition of heating oils. When un- 
checked, the copper is likely to cause 
the formation of a gelatinous sub- 
stance . . . and complete stoppage of 
fuel flow. 

DMD can be economically used in 
combination with FOA-2. When the 
two additives are combined, the DMD 
frequently carries part of the stabiliz- 
ing load—thus reducing the amount of 
FOA-2 that is needed for sludge pre- 
vention. 


For best results 

FOA-2 and DMD shou!d be added to 
freshly prepared stocks at the refinery. 
For more Netailed information on the 
use and performance of these addi- 
tives, just get in touch with one of our 
representatives at any of the sales of- 
fices listed below. 


E.1. DU PONT DE NEMOURS & COMPANY (INC.) Petroleum Chemicals Division * 


Sales Offices: 


CHICAGO 3 — 8 So. Michigan Ave. 


CLEVELAND 14 — 1321 National City Bank Bidg. 


HOUSTON 2 — 705 Bank of Commerce Bidg. 
LOS ANGELES 17 — 612 So. Flower St. 
NEW YORK 20 — 1270 Ave. of the Americas 








ASSISTANT DIRECTOR IN CHARGE OF PRODUCT EVALUATION 


Dr. Robert H. Blaker joined the 
Du Pont Petroleum Laboratory in 1953 
as research supervisor, became head of 
the Combustion Division in 1954 and 
was appointed assistant director in 
charge of product evaluation in Feb- 
ruary of 1956. 

Dr. Blaker joined Du Pont in 1950 
as research chemist at Jackson Labora- 
tory, where he also served in the Pe- 
troleum Division, after an initial as- 
signment in synthetic fiber dyeing. 

Berea College awarded Dr. Blaker 
an A.B. degree in chemistry in 1942. 
He also attended M.I.T. and received 
his Ph.D. in physical chemistry at 
California Institute of Technology in 
1949. Dr. Blaker also studied in 
Britain under an Imperial Chemical 
Industries grant. 

He is a member of the Society of 
Automotive Engineers and the Petro- 








DR. ROBERT H. BLAKER 


leum Division of the American Chemi- 
cal Society. 








fuel performance 


in high-compression engines 


How much will compression-ratio in- 
creases boost octane requirements? 

Not necessarily as much as has been 
generally thought—according to the re- 
sults of recent studies at the Du Pont 
Petroleum Laboratory. 

Our tests showed that the engine- 
design, fuel and lubricant, all have a 
significant bearing on engine-perform- 
ance. This indicates that octane re- 
quirements of high-compression en- 
gines can be kept at a minimum by 
careful attention to each of these three 
factors. 

A surprising development was neted 
in one car operated at an 11:1 C.R. 
Running under normal conditions, this 
car was found to be free of combustion 
noise, even on a 100 octane fuel. 

It was found that the 90% distilled 
point is not necessarily the criterion 
for measuring deposit-harm of fuels. 
This can mean that there will be more 
latitude in blending the components 


Petroleum @hemicals 


RAndolph 6-8630 
MAin 1-6460 
CApito!l 5-1151 
MAdison 5-1691 
COlumbus 5-2342 





PHILADELPHIA 2 — 3 Penn Center Plaza 
PITTSBURGH 22 — Room 751, 1 Gateway Center 
SAN FRANCISCO 4 — Room 626, 111 Sutter St. 
SEATTLE 3 — Reom 215, 4003 Aurora Ave. 

TULSA 1 — P. O. Box 730, 1811 So. Baltimore Ave. 


for high-compression fuels; more 
heavy ends may be used in this type of 
fuel, without detrimental effects on the 
engines. 

The tests also indicate that octane 
requirements of high-compression en- 
gines can be reduced by improvements 
in lubricants and through engine de- 
sign. 

A paper with full details on this test- 
ing program was recently presented at 
the API Refining Meeting in Montreal. 
Just drop us a line if you would like a 
copy. 
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Soundest Way to Erect and Protect | 
a Multi-Million Dollar Investment 


The ultimate cost of a 10-, 20-, or 30-million dollar petroleum 
refinery is determined not by the figure on the engineering and 
construction contract, but by the speed and efficiency with which the 
refinery can be put on stream. Lost production can cost an oil 
company thousands of dollars daily and, for large refineries, add up 
to millions. Sound protection against delays in putting the plant on 
stream or against failure to fulfill production guarantees 
promptly is to assign all or a major share of engineering and 
construction to The M. W. Kellogg Company. 

The bigger the investment, the more a refiner can benefit by 
enlisting the long and broad experience of this world-wide 
organization. A contract with M. W. Kellogg expedites selection of 
the most economic processes . . . integrates plant design for 
maximum output of individual units . . . assures the proper 
materials to minimize corrosion . . . means the utmost in 
efficiency of piping, instrumentation, every phase of the job. 

Whatever the assignment or its size, refiners can depend on 
M. W. Kellogg to get their investment on stream quickly—and with a 
firm guarantee of product yield and utility efficiency. 
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American Oil Company's 35,000 BPD refinery at Yorktown, Virginia — now under construction. The M. W. Kellogg Compony was given the engineering ond construction re- 
sponsibility for all offsite facilities and a number of the major process units for this $30 million refinery. These units include those for atmospheric distillotion, vocuum distille- 
tion, fluid catalytic cracking, catalytic polymerization, gas recovery, and gasoline and kerosene treating — oll piped together to form one integrated processing operation. 





REFINERY PROCESS DIVISION 
THE M. W. KELLOGG COMPANY 


711 THIRD AVENUE, NEW YORK 17, N. Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limited, Toronto « Kellogg International Corporation, London 
Companhia Kellogg Brasileira, Rio de Janeiro « Compania Kellogg de Venezuela, Caracas 
Kellogg Pan American Corporation, New York « Societe Kellogg, Paris 
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compressor designs also become 
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New automobile designs with startling advances in styling 
and performance present their appearance every year. Engines 
considered to be the last word a few short years ago, have 
been scrapped in favor of new models possessing greater 
performance and stamina. 


Isn’t there also a continuing need for improved compressor 
designs and performance . . . don’t they too become obsolete? 


obsolete! 


To avoid owning a new plant that is an antique before it starts up, 
be sure that you insist upon modern compressors. 





Clark is the only source of MODERN compressors that are specifically 
designed and built as turbo-supercharged units. 
This means high power output—up to 65% more, without cutting 
into overload capacity or safety factor. Furthermore, a 10—15% 
reduction in fuel consumption plus a 40% saving in cooling cost 
is a direct result of turbo-supercharging. 

Though Clark Model TLA and TRA Turbo-Supercharged compressors 
are modern designs, they have already been proved in numerous 
installations. They are built in 1100—3400 BHP models. 


If you would like further details on the advantages of buying MODERN 
turbo-supercharged compressors to match your other up-to-date 
equipment and facilities, call your nearest Clark office or write 


for bulletins No. 134 and 145. 


CLARK BROS. CO. * OLEAN, N. Y. 
One of the Dresser Industries 


Sales offices in principal cities throughout the world 
— >) : 





Clark Model TLA-6 2000BHP 
Turbo-Supercharged, 2-cycle, 
gas-engine-driven compressor 





Turbo-Supercharged Compressors 
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A PUBLICATION YOU NEED 





Metrovick Engineers have made an extensive 
study of motor, control gear and switchgear 
problems in the Oil Industry. Results of this 
experience are crystallised and arranged for easy 
reference in this fully illustrated 197 page book. 
Information given includes a selected choice of 
motors and associated equipment both flame- 
proof and non-flame proof, with rating lists and 
dimension tables. Useful general details of motor 
drives and maintenance are also included. 

Senior personnel associated with oil and chemi- 
cal industries are invited to write for publication 
7765/2. 


METROPOLITAN -VICKERS 





Member of the A.E.1. group of companies 


Motors for the Oil Industry - 


ELECTRIC MOTORS 
and associated equipment 
FOR THE OIL INDUSTRY 
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Throughout the world, the refinery industry relies 
on A. P. Green high quality refractories for 
dependable service in thermal ond catalytic cracking 
units, heaters, boilers, stacks, etc. 















A world-wide network of A. P. Green distributors 
is always ready to help you select the right refrac- 
tories to do the best possible job ... at the lowest 

cost. Regardless of location, A. P. Green refractories 
reach you quickly, safely, exactly as ordered. 


~ > Gu <a 
REFRACTORY 
PRODUCTS 


A. P. GREEN FIRE BRICK COMPANY 
Mexico, Missouri, U.S. A. 


PLANTS: Mexico, Mo. + Woeedbridge, N. J. + Sulphur Springs, Texes 
in Conede: A. P. GREEN FIRE BRICK COMPANY, LTD. 
Toronto 15, Ontario 
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“In the petroleum industry, research makes for higher efficiency and lower 
costs, for new discoveries and better processes, for a greater yield of valu- 


able products from each barrel of crude oil. Jersey and its affiliates now 


support eight research centers, employing over 2,800 scientists and service 


personnel dedicated to discovering new and impr6ved methods of finding, 
producing, processing, and using oil and oil products.” 


—M.J. Rathbone, President, Standard Oil Company (New Jersey) 


STANDARD OIL COMPANY (NEW JERSEY) 


AND AFFILIATED COMPANIES 
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PROVEN SAFE, ECONOMICAL, 
DEPENDABLE IN USE! 
USED ALL OVER THE WORLD 





wiggins floating roofs 


By GENERAL AMERICAN 


The Wiggins roof floats on the surface of a stored product and the triple 
seal protection turns practically all pumping and standing losses into 
savings. Simple design keeps maintenance low. Tested and approved 
under all weather conditions. 

Only the Wiggins Floating Roof has all the specifications which 
30 years’ experience has proven necessary for best performance. 


GENERAL AMERICAN 
TRANSPORTATION CORPORATION 
Export Division: 380 Madison Avenue, New York 17, New York 


Write to Export Division for full information and the name of your nearest representative. 
i 


} LICENSEES 
Etablits. Delattre & Frovard Reunis Sanson Vasconcellos 
39, Rue de la Bienfaisance Comercio e Industria de Ferro S.A. 
Paris, France Rua do Carmo 43-5° Andar 
Breda Elettromeccanica e Locomotive, Rio de Janeiro, Brazil 
S. PLA. Tsukishima Kikai Company, Ltd. 
Sesto San Giovanni 9, 5-chome, Tsukishima-dori, Chuo-Ku 
Milan, Italy Tokyo, Japan 
Ashmore, Benson, Pease & Co. Toronto tron Works Ltd 
Stockton-on-Tees, England 629 Eastern Avenue 
A. E. Goodwin Ltd. Toronto, Ontario, Canada 
47 Forsyth Street, Glebe Taiwan Shipbuilding Corporation 
Sydney, Australia P.O. Box 19, Keelung, Taiwan (Formosa) 
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PROCON BUILDS UOP REXFORMING 
UNIT FOR COSDEN IN RECORD TIME 


Another important oil refinery construction achievement for Procon 


Se oR ene . ; Sa , : ee ee 
™ ai at ; Car gr: ees ae dee te . 


Ae . - 
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New Rexforming unit at Cosden just after going on stream 





Ray Tollett, President (center) and Dan 
‘ Krausse, Manager of Production (left) of 

Cosden congratulate Martin McReynolds, This control room directs the operation of the 

Field Construction Superintendent for Procon Rexforming unit The heart of the Rexforming unit, the Reactors 
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Some months ago, Cosden Petroleum Corporation, Big Spring, Texas, gave Procon 
the responsibility of building their new Rexforming refining unit. Cosden’s require- 
ments for the construction specified completion “at the earliest possible time’. 
Procon finished this project, the first Rexforming unit anywhere in the world to be 
built wholly from the ground up, in approximately six months. It is an outstanding 
example of Procon’s ability to meet the most exacting construction requirements on 
time and right up to every specification. 





Site 30 days after ground breaking 


Ground was broken for the new Rexforming unit on 
January 18, 1956 and completion was promised in approx- 
imately six months. In order to meet this time requirement, 
Procon engineers realized it was necessary to break away 
from routine methods and use every time-saving method 
possible consistent with good construction practice. Ac- 
cordingly, it was decided to proceed as far as possible with 
the basic construction even before the major columns could 
be finished and placed in position. This presented a delicate 
problem since, as the columns were completed and deliv- 
ered, it was necessary to move them into position with the 
rest of the construction being ahead of the usual status 
for their easy installation. This was handled without flaw 
by the Procon construction crew on the job and the new 
unit went on stream just 190 days after ground had 


been broken. 


Procon offers a complete engineering service 
for the oil refining, petrochemical and chemical 
industries. When you give the job to Procon, 
you can be sure of completion on time and up 
to every specification. 





Column just fits in space between partly Column is carefully maneuvered 
ncobovaled completed construction into place 

1111 MT. PROSPECT ROAD. DES PLAINES, ILLINOIS. U.S.A. (ne of the principal problems was the positioning of the extractor 
PROCON (CANADA) LIMITED, TORONTO 16. ONTARIO. CANADA column, RXV10, the largest in the unit. It had to be fitted care- 
PROCON (GREAT BRITAIN) LIMITED, LonvoN. w. c. 2, ENGLAND ~— Fly into the half-completed construction and maneuvering it into 
PROCON INTERNATIONAL &.A., SANTIAGO DE CUBA e,¢ . . . . 

position in a space that permitted only a few inches leeway was 
WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, bis SEA ea, Py ya ; 
PETROCHEMICAL, AND CHEMICAL INDUSTRIES an unusually competent construction accomplishment. 
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More than 240,000 people keep Cities Service, one of the 
world’s largest oil companies, operating at full steam... 
240,000 people who locate, produce, refine, improve, market 
and invest in the petroleum that constitutes any oil com- 
pany’s lifeblood. 


A winning team? Judge the score for yourself: Today, 
Cities Service is pushing forward in ever longer strides, 
with new refining facilities and techniques, new oil dis- 
coveries, new pipelines and tankers, new stations, new 
dealers, and new and improved petroleum products, unsur- 
passed in quality. 


Moreover, the very fact that this surging activity exists, 
serves to assure further expansion . . . for healthy growth 
stimulates still more growt 

And significantly, this growth is more than the sign of a 
healthy company .. . it’s living proof of a healthy country. For 
it again demonstrates the rich harvest of a system in which 
government, industry, and all citizens share an interest and 
an obligation toward each other. 


CITIES ® SERVICE 


Progress through Service 
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This Company began experimenting with PTFE when 
it was first introduced into this country. Shortly 
afterwards we started processing and fabricating the 
material in a special division of our own factory, giving 
our own designation of CF2 (derived from the formula) 
to the range of products ultimately produced. 

Since that time, our experience, both of the behaviour 
of the material itself, during processing, and the 
application of its remarkable properties has been 
accumulating. 

We have developed techniques, and we have 
designed special equipment with which to apply them, 
so that we now mould, fabricate, and otherwise fashion 
PTFE from its basic forms, i.e. rounds, discs, flat 
mouldings, rings, cylinders, rods, tubes, tape and cord, 
as illustrated, into innumerable components which are 
already widely used by the petroleum and allied chemical 
industries. The material is unique inasmuch as it is 
far more corrosion-resistant than either gold or 
platinum ; it is unaffected by any known solvent ; 
it is self-lubricating, and it is non-adhesive, to mention 
but a few of the more important properties. 

It is obviously impossible for a material of this kind 
to attain its full usefulness to any industry without 
research and experimental work. We have set aside a 
substantial part of our resources for this purpose, and 
will willingly co-operate to the fullest extent of these 
resources with any Company desiring to make use of 
the material. By arrangement we will make available 
facilities for practical development work to be carried on. 


The following Information Bulletins are now available : 
No. 4, BASIC PROCESSING AND PROPERTIES, 




















and No. 5, APPLICATIONS. Both publications will Crane } 
be sent on request to interested engineers. : 
Packing 
OF SLOUGH 
ENGLAND 
AT, ass: J 
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You have a place at every operation too! All of us 
oilmen—from exploration men like me to whatever you are—played an important part in 
the 9,131,545 surgical operations performed last year. We helped supply the doctors with 
germicides, anesthetics, antibiotics and many of the surgical accessories that help save lives. 
Unfortunately, too few outsiders know how much oilmen contribute to the health and happi- 
ness of the people. Are you doing everything you can to spread the word? It’s to your advantage 
to have your industry understood and appreciated. SHELL OIL COMPANY 


x \ 
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FLUID PACKED PUMP CO. 


HARGE VALVE 


FLUID PACKED PUMP CO 
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It’s no Coincidence... 










More Freight. «tl More Passe 
Miles are logan Py ships using “hi 


Mobil Pall Off—in Pubs Performance and Protection 





SOCONY MOBIL OIL COMPANY, INC. 
and Affiliates : MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION 
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TURKEY 


TAIWAN PAKISTAN 





THE NETHERLANDS SAUDI ARABIA CANADA 


CATO RIT. D-CA i DE: Parsons’ men hang their hats in many places. Petroleum and 
Chemical engineers in The Netherlands, France, Canada, Turkey 
OPERATIONS ' = ; 
Saudi Arabia... Water Development scientists and engineers in Latin 
by America, India, Pakistan, Iraq, Iran, Taiwan... Construction crews, 
procurement specialists, and expediters in these and many other 
places— working on a wide range of projects, performing a variety 


of services, provide Parsons with the experience and know-how 





so essential in overseas operations. 


THE RALPH M. PARSONS COMPANY 





ENGINEERS * CONSTRUCTORS : 
LOS ANGELES NEW 
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Lummus, Aramco teamwork supplies more 
quality gasoline from Saudi Arabia 


In August at Ras Tanura, Saudi Arabia, a 12,500 B/D Fluid 
Hydroformer is undergoing its first turnaround since it came 
on stream in October, 1955. For the past 10 months this unit 
has supplied 92.5 F-1 clear octane blending stock to European 
and Middle East markets, where the need for quality gasoline 
is growing rapidly. 

The Hydroformer was designed and engineered by Lummus 
for The Arabian American Oil Company under license from 
Esso Research and Engineering Co. The process, though more 
complex than any other in the Ras Tanura Refinery, was 
designed for ease of operation to fit in with the Company’s 
policy of training and upgrading Saudi Arab nationals to the 
fullest extent. 

Close liaison among the three groups during all phases of 
design and construction has paid off. Startup was smooth, with 
all facilities operating at full design rate soon after feed was 
introduced. And the plant has been operating successfully ever 
since, at and above the design rate. In all cases, hydroformates 
of premium quality have been obtained from the high paraffin 


— low naphthene stocks characteristic of Arabian crudes. 

Test runs at feed rates of 12,500 — 16,300 B/D have yielded 
products of 94.8 — 87.4 F-1 clear octane. There has been no 
difficulty in making the 92.5 octane design product at rates up 
to about 13,500 B/D. These tests indicate that hydroformates 
close to 95 F-1 clear can be produced in good yields, and should 
higher quality be needed, more severe hydroforming conditions 
appear to be feasible. 

Aramco’s new Hy¢roformer is one of over 700 major Lummus 
installations throughout the world. The excellent operating rec- 
ord of this new unit, and of Lummus plants in general, proves 
the case for coordinated direction of a project from idea to 
startup. Lummus teamwork can pay off on your next project. 
THE LUMMUS COMPANY, 385 Madison Avenue, New York 
17, N. Y. Engineering and Sales Offices: New York, Houston, 
Montreal, London, Paris, The Hague, Bombay. Sales Offices: 
Chicago, Caracas. Heat Exchanger Plant: Honesdale, Pa. Fabri- 
cated Piping Plant: East Chicago, Indiana. Engineering Develop- 
ment Center: Newark, New Jersey. 


ENGINEERS AND CONSTRUCTORS FOR INDUSTRY 
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THIS MONTH'S COVER 


Drilling offshore is on the upswing. Shown 
are roughnecks on the platform of an off- 
shore drilling unit in the Gulf Coast area, 
lifting tools with a boom on a converted LST. 











SEQUENCE 


DRILL STEM TESTING 


Out of the pipe comes the final answer...right or 
wrong. You've done your best to recover the maximum 
potential. You’ve brought into common action all the 
well completion services and production improvement 
techniques at your command. Your chances that the 
answer will lie on the right side of the balance sheet will 
be greatly improved if it’s the Halliburton sequence of 
services you've used. A uniform, logical succession of 
interdependent techniques that let your well say which 
... because there is no selfish emphasis on one service 
at the expense of others. 

Each of these six services is backed by Halliburton’s 
three-million-job experience ...33 years of research... 
and unique policy of performing service beyond the 
fee, service above all. And each makes an important 
contribution to putting more oil in your tanks...the 
most desirable possible consequence. 


HALLIBU 
OIL W 
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ELECTRICAL WELL SERVICES 


“Progress In Service Through Research” 


N 
EMENTING COMPANY 


DUNCAN, OKLAHOMA 
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Specialization in the Refining Industry 


Wm the approach of the final quarter of each 

year, the management of integrated refining com- 
panies give thought to the portion of their facilities 
which they should devote to products especially in de- 
mand during the winter months in northern latitudes. 
Little guidance is afforded by the precedent of past 
years because of wide variations during recent years 
in temperatures and transport conditions, both in the 
United States and Western Europe. 


Latest estimates of the Bureau of Mines of the 
United States, based on figures released during the 
first week of September, pointed to 9,200,000 b/d and 
new supply from all sources to 9,300,000 b/d for the 
year. Contrary to usual expectations at the end of 
the summer season, stocks of gasoline were higher 
than a year earlier, while stocks of distillate were 
lower. Supplies of heavy residual fuel oil were slightly 
below the corresponding date of the year preceding 
but were showing a tendency to rise. 


Judging from past experience which, as already 
stated, is not to be accepted as at all certain to hold 
good in the case of distillate fuel, a larger stock of this 
type of fuel oil should be accumulated along the Gulf 
Coast. Possible suspension of traffic through the Suez 
Canal might interfere with additional supplies from 
this source, but in such cases surplus stocks of crude 
and manufactured products of all kinds will be drawn 
upon from American sources. 


With the extension of natural gas pipe lines, dis- 
trict and national, across the United States, it is stated 
by the American Gas Association that gas holds first 
place in fueling centrally heated homes in the United 
States, now serving 10.2 million homes with heat com- 
pared with 10.1 million using oil and 7.5 million de- 
pending on coal. Although preference was shown for 
natural gas where it is cheaply available, nearly 300,- 
000 oil-heating units were installed in areas where gas 
connections were not obtainable, this being a reduc- 
tion of about 20 percent from the proportion of the 
year preceding. 


A tendency observable throughout the oil industry 
is to develop processes for the treatment of lower 
grade crudes to manufacture special products. A spe- 
cial feature of factory installations of diesel oil during 
the first half of 1956, as compared with the corre- 
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sponding period of 1955, was the drop of nearly 50 per- 
cent, while commercial industrial oil burners more 
than doubled during this period 


The progress of specialization which has been 
characteristic of the refining branch of the petroleum 
industry has received a special impetus which increas- 
ing attention and research has provided. As a result, 
some of the smaller refineries have been able to in- 
crease the octane value of their output without un- 
dertaking the heavy investment demanded by the 
huge installations of the past few years 


The advantages of diesel oil for railway operation 
have led to the general dieselization of railways by 
use of straight run distillates, but with the rise in cost 
of these fuels recourse is being had to fuel injection 
and use of the gas turbine for further economies. 


Typical of the conservative attitude of the oil refin- 
ing industry toward related fields has been its position 
toward the chemical industry. While the advantages 
of refinery gases for utilization in many chemicals 
has been well understood for years, the oil industry 
with few exceptions was satisfied to let the early ad- 
vances toward cooperation come from chemical man- 
ufacturers, retaining for their own part provision of 
the basic materials. As the affinity of the two indus- 
tries became better understood, however, leading oil 
companies have found it worthwhile to establish 
chemical subsidiaries or branches of their own 


A quarter of a century ago, one of the close students 
of oil and a leader of the petroleum industry under- 
took a campaign to urge that petroleum be restricted 
to what he defined as its “superior uses,” of which he 
insisted that hundreds would be found. Actually, 
thousands rather than hundreds of important uses 
have been found in the century of the industry’s com- 
mercial existence without as yet restricting its em- 
ployment to superior uses. 


Concentration of research on the development of 
special products and the utilization of less expensive 
methods has enabled petroleum to keep well in ad- 
vance of competitive forms of energy production 
Thus, while natural gas impinges on certain diesel 
uses and nuclear energy looms as a possible substi- 
tute for heavy power concentrations, it has been 
found possible to make use of former wastes and low- 
cost elements such as jet fuel to execute tasks that 
formerly called for highest grade fuel. 
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Interest in Spanish oil possibilities is high, stimulated by en- 
couraging drilling results in the past few years. The recent Suez 
crisis has put a premium on production in this strategic area, 
which the author is in a unique position to evaluate. He is at 
present professor of geology at the Madrid School of Mines. 
He has worked with CIEPSA and CAMPSA since 1939 as field 
geologist and consultant, and is now serving ADARO in the 


same capacity. 


The Search for Oil in SPAIN 


By Jose Maria Rios 


A GLANCE at the map of the Mediterranean, 
a sea rimmed with folded alpine ranges, 
shows that many of the countries surround- 
ing it are producers of petroleum. 

Some are large producers, like Rumania 
and the countries of the Middle East; 
though not all of the latter are strictly 
Mediterranean, they belong to the same 
geological province as the bordering moun- 
tain chains. 

Others such as France, Italy, Algeria, 
Tunis and Morocco have made a recent 
appearance among production statistics, but 
with steadily increasing figures. Yet Spain, 
related to these countries by geological his- 
tory and structure, and forming the geo- 
graphical and geological link between them, 
shows no production at the present time. 

There is nothing, either in Spanish geo- 
logical history or subsoil, either in them- 
selves or as compared with those of neigh- 
boring oil-producing countries, ruling out 
hydrocarbon deposits. In fact, such presence 
is positively indicated both by oil seeps and 
oil and gas shows in exploratory wells. 

Some regions are certainly sterile; hydro- 
carbon deposits are unlikely in others, and 
difficult to search out systematically in still 
others. There remain, however, some that 
strongly invite investigation. In these, far 
too little has been done for their adequate 
exploration. That is to say, incomparably 
less has been done than in neighboring 
countries of comparable geological consti- 
tution by the time oil or gas were found, 
and much less than is usual in most coun- 
tries where they have been found. 

From these generalizations, we may draw 
the conclusion that there is no occasion for 
pessimism concerning future production of 
hydrocarbons in Spain. 

Prospecting and Exploratory Activity. 
Petroleum prospecting in Spain goes back 
to 1860 when the first claims were filed and 
staked for petroleum. The first important 
well drilled was that of Huidobro in 1900. 

The first stage of exploration up to World 
War I was utterly unorganized. Neither 
financing, nor machinery, nor methods were 
in most instances equal to the task. 

A shortage of oil in 1914-1918 induced the 
State to intervene directly, through its In- 
stituto Geolégico (Geological Survey of 
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Spain). The price rise of 1921 revived pri- 
vate interest, and foreign capital and engi- 
neers came in, especially British. In 1927, 
petroleum refining and distribution in 
Spanish territory (except the Canary 
Islands) was made a monopoly of a com- 
pany (CAMPSA) bound by cyntract to 
carry on prospecting operations. 

Soon after, in 1929, a private company 
was organized (CEPSA) which acquired 
concessions in Venezuela, set up a refinery 
in the Canary Islands, and engaged in im- 
portation and transport, establishing a 
tanker fleet. This company has since greatly 
expanded its scope and scale of activities. 

Both companies, CAMPSA and CEPSA, 
had begun or were organizing their pros- 
pecting surveys in 1936, when the Civil War 
broke out, compelling them to suspend 
operations. 

All together, from 1900 to 1940 only 15 
important wells were drilled, and only four 
of them to beyond 3,000 feet. They were 
sunk by various private companies, by 
CAMPSA and by the Geological Institute. 
Two of them have quite recently been re- 
opened. None achieved any industrial pro- 
duction, but only four were completely 
negative; six showed minor positive indica- 
tions, and the rest intercepted strata of 
definite promise. At Gastiain, rig engines 


operated for a time on gas furnished by the 
well. The Bornos-Villamartin well, which 
yielded short-lived production of very fluid 
and transparent crude, amber in color and 
highly aromatic, has also recently been re- 
newed. The Huidobro and Leva wells also 
had shows. 

Geophysical surveys have been conducted 
in various petroliferous regions, in prepara- 
tion for some of the drillings mentioned 
above, and elsewhere. Seismic reflection 
techniques were not introduced until much 
later, in 1952. 

When the Civil War opened, the State 
was drilling two wells under the manage- 
ment of the Geological Institute. They were 
closely adjacent, in the Eastern Pyrenees 
(region 1b). Owing to events of the war, 
progress was very slow, and one was 
abandoned. The other (Suterrafia, Tremp) 
reached a depth of 1,700 meters, striking 
slight indications at that point. It began at 
the top of the Upper Cretaceous. In 1939, it 
was the deepest well to have been drilled to 
that date. 

Recent Exploration: Exploration on a 
modern basis began in 1939. Both CAMPSA 
AND CEPSA then reorganized their pro- 
grams of investigation. The latter company, 
in 1940, formed a subsidiary known as 
CIEPSA in cooperation with Socony Vac- 





Exploratory Drilling by CAMPSA* 


Total 

Depth 
Well (Meters) Results 
Tudanca 445 Dry 
Zamas I 602 Oil & gas shows 
Zamas II 820 Many oil shows 
Zamas III 860 Oil and gas shows 
Pena Ortun 1,264 Oil and gas shows 
Dobro 1,221 Dry 
Vollanuevea 

de Rampalay 2,177 Many oil & gas shows 

Delica 588 Dry 


‘For well locations, see Figure 4. 


Remarks 
Encountered fault. 
All in Albian-Wealden. 
Shows in Lias 655-677 meters. 
Bottomed in Lias, shows various levels. 
Bottomed in Lias, shows in Jurassic & Lias. 
Bottomed in Wealden. 


Bottomed in Wealden, shows in Lias. 
No fozzilization. Ended in Cenomanian. 
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uum Oil Espanola. Both organizations set 
up teams of geologists the former of Spanish 
nationality, the latter Spanish and U.S., who 
waged extensive prospecting campaigns. A 
series of mineral concessions, as outlined in 
Fig 3, were applied for. 

In 1942, the Empresa Nacional ADARO 
was formed as a prospecting agency of the 
government’s National Industrial Institute 
(INI), and entered oil exploration in 1944. 

In 1952, the Comisién de Investigaciones 
Petroliferas VALDEBRO was formed by 
agreement between INI and the General 
American Oil Co. of Dallas, Texas. VAL- 
DEBRO was initially licensed to explore the 
upper part of the Ebro Valley, which ter- 
ritory was later extended to the valley as a 
whole. Late in 1952 all national territory 
was reserved to the government, not with- 
standing prior prospecting licenses or claims 
staked, and INI was assigned to develop a 
program of exploration. Management of 
VALDEBRO is in the hands of the director 
of ADARO. ADARO’s staff cooperates with 
the American engineers of De Golyer & 
MacNaughton, a shareholder in VAL- 
DEBRO and consultant to the General 
American Oil Co. 

CIEPSA terminated its association with 
Socony Vacuum Oil Espafola in 1950, in 
consequence of the latter company’s 
reducing foreign activities, and in 1953 
entered upon collaboration with the firm of 
C. Deilmann Bergbau, Bantheim. 

CAMPSA holds 13 exploration licenses 
covering a total of about 197,600 acres. Its 
equipment is limited to a small rig, with 
which it drilled wells 1, 2 and 3, another 
somewhat larger rig for well 4, and an 
American rotary rig supplied by Oilwell 
of 6,500-8,000 feet capacity. Technical as- 
sistance and personnel are contracted from 
FOREX of Paris, working together with the 
Spanish staff. No geophysical surveys have 
been made by CAMPSA. 

Although geological reconnaissance oper- 
ations have extended over many areas of 
Spain, exploratory drilling by CAMPSA has 
been restricted to one very promising zone 
(Figure 4) north of Burgos (in region la). 

Most of these wells are located in a com- 
paratively small area on the anticlinal 
structures of Zamanzas (Nos. 2, 3, 4, 5, and 
7) and Dobro (No.6). In addition there are 
the Leva, Canales and Huidobro structures, 
not as yet mechanically explored. A well is 
now being started in the same region near 
Soncillo to investigate the Leva anticline. 

Perhaps the most interesting of all of 
CAMPSA’s structures in Zuazo de Cuar- 
tango, also located in Region 1a, but farther 
east, between Vitoria and Ordufia. This is 
a great cup-shaped anticline, whose lowest 
outcropping formation is the Turonian, and 
which has a good geological background, 
the Lower Cretaceous being very heavy at 
this point. Exploration calls for much 
heavier equipment than CAMPSA now has, 
and there has therefore not yet been any 
mechanical investigation. 

No. 8 well was on the Zuazo structure, 
sort of a twin to the Gastiain, or Apodaca, 
as it is now called, belonging to CIEPSA, 
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Fig. 1 Petroliferous regions of the Iberian peninsula, 


and located more to the east in the same 
geological district. This structure has just 
started producing gas in quantities and 
at pressures thought to be of industrial 
promise. There is accordingly much opti- 
mism about the future of the Zuazo struc- 
ture. 

Finally, CAMPSA has a series of conces- 


sions in other regions that may also prove 


Fig. 4 Principal Exploratory Wells Drilled Since 1940. 


1. Campsa—Tudanca 
-Famanza ! 

}. Campsa—F amanza II 

4. Campsa—F amanza III 

>. Campsa—Pena Ortiin 

6. Campsa—Dobro 

7. Campsa—Srillanuesa de Rampalay 

8. Campsa—Debita 

9. Ciepsa—Oliana 

10. Ciepsa—Burgo de Osma 

11. Ciepsa—La Marina 

2. Ciepsa-—Rojles 

13. Ciepsa—Boltana 





“se « + Fe 


a Crystalline masses, Metamorphosed 
and Paleosoix 


1. Cordilleras pirenaieas 
a) Sector Cantabrico 
b) Pirineo Propiamente Dicho 
2. Cordilleras lbericas 
3. Cordilleras Costeras 
4. Valle del Ebro 
5. Mesa de Castilla la Vieje 
6. Mesa de Casti‘la la Nueva 
7. Cordilleras Béticas y Levantinas 
8. Valle del Guadalquivir 


of interest but where there has not been any 
drilling. 

CAMPSA is now about to conclude an 
agreement, if it has not already done so, 
with VALDEBRO, for joint exploration of 
the former’s concessions. In this way it is 
hoped to assemble adequate equipment for 
investigation of the great Zuazo structure. 

The geological surveys conducted by 


14. Ciepsa—F uniga 

15. Ciepsa—Apodaca 

16.-19. Adaro —Baeza-Bailén 

20. Adaro—Chiclana 

21. Valdebro—Sondeo de Marcilla 
22. Valdebro—Sondeo de Castilfrio 
23. Valdebro—Sondeo de San Lorenzo 
24. Valdebro—Sondeo de Iglesias 
25. Valdebro—Sondeo de Puigreig 
26. Valdebro—Sondeo de Dobro 
Others 

27. Ampurdan 

28. Lano (Ciepsa) 
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Exploratory Drilling by CIEPSA! 








Total 

Depth 
Well (Meters) Results Remarks 
Oliana 2,223 Dry Began and bottomed in Upper Eocene. 
Burdo de Osma_ 2,212 Dry Bottomed in Buntsandstein. Schumberger neg. 
La Marina 1,610 Dry Bottomed Triassic. Schlumberger neg. 
Rojales 1,582 Dry Bottomed Triassic. 
Boltana 2,124 Dry Bottomed Maestrichtian. Schlumberger neg. 
Zuniga 3,126 Drilling suspended pending heavy rig. 
Apodaca a Dry TD about 2,372 m. in lower Cretaceous. 
Well locations shown on Figure 4. 

Exploratory Drilling by ADARO* 

Total 

Depth 
Well Drilling Results Remarks 
Baeza 410 Gas Bottomed in Keuper. Gas shows 270, 275, 365 m. 
Chiclana Drilling Oil shows Shows at 120 m. in Cretaceous at 1,000 m. 


Three wells were drilled between Baeza and Bailen. No. 2 found gas in the Miocene before entering 
Triassic, in which formation it bottomed at 640 meters. Nos. 3 and 4 entered Triassic after faint 


gas shows and bottomed in Paleozoic. 


Well locations shown in Figure 4. 








Exploratory Drilling by VALDEBRO* 


Total 

, Depth 
Well (Meters) Results 
Marcilla 3,415 Dry 
Castilfrio 2,400 Dry 
San Lorenzo 2,580 Dry 
Iglesias 2,180 Dry 
Puigreig 
Bornos 


‘Well locations shown in Figure 4. 


Remarks 
Light rig unable to go thru Oligocene. 


Bottomed in Paleozoic. 

Bottomed in Triassic. 

Bottomed in Silurian. 

Drilling in Upper Eocene at 1,170 m. 
Drilling at 1,050 m. 
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Fig. 2 Location of Principal Exploratory Wells Drilled Before 1940. 
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CIEPSA are the most important that have 
yet been carried out in Spain, in both 
thoroughness and extent. 

CIEPSA holds licenses covering 1,404,700 
acres, It has two drills, a rotary by Con- 
tinental-Emso of 8,000-9,000 feet capacity 
and a German rotary of 12,000 feet capacity. 
It has just acquired some powerful Ameri- 
can drilling equipment for purposes of ex- 
ploration in the Gastiain area. 

The Oliana drilling was preceded by a 
geophysical survey. But it has only been 
since its association with Deilman that in- 
tensive and regular geophysical survey 
activity has been carried on, with two 
seismic reflection units, one by Deilman and 
one by Prakla. These units are being used 
to construct a dense network of profiles 
traversing the concessions and intercon- 
necting them. 

There has been detailed studies of the 
microfaunas of the Oliana, Burgo de Osma, 
Rojales and La Marina drillings by the ex- 
pert G. Colom, and of the Apodaca and 
Zuniga by Deilman specialists. 

ADARO’s activities in connection with 
hydrocarbon began towards 1943, when a 
number of prospecting licenses were taken 
out in the Pyrenees (region 1b), in the 
Iberics (region 2), and in the Béticas and 
the Guadalquivir valley (regions 7 and 8). 

ADARO is better supplied with equip- 
ment than CIEPSA, employed in its various 
prospecting operations and pooled with that 
of VALDEBRO. It has several light drills 
of 700 meters range, two 1,200-meter Sven- 
ska rotaries, one Foraky rotary for con- 
tinuous coring able to reach 1,500 meters 
and one Haniel-Lueg rotary able to reach 
1,300 meters. 

It has one seismic reflection outfit for 
geophysical prospecting, and through its 
association with the AGIP, it also has an 
Italian outfit working regularly in the 
Guadalquivir valley. 

In the zone of the old Spanish Protec- 
torate of Morocco, where work had previ- 
ously been done in a sporadic manner, an 
agreement was made between the INI 
and the Sherifian government to continue 
hydrocarbon prospecting in two reserve 
zones, the western 1,227,590 acres and the 
eastern 575,510 acres in area. These zones 
cover those areas of the pre-Riff that con- 
tain—rather sparse—signs of petroleum. 
Geological and geophysical surveys were 
made which, between 1945 and 1947, led to 
seven wells on the Jemis del Sahel struc- 
ture, to depths ranging around 212 to 350 
meters (one is 47 meters). 

The general arrangement is one of a shal- 
low Miocene resting on the Upper Triassic 
(Keuper of German facies). Four drillings 
have produced outbursts of gas and some 
sign of oil, but nothing of commercial value. 
An eighth well, begun in 1955 on the Dchar 
Yedid structure, which is a saline chimney 
of Keuper cropping out between Miocene 
and Eocene, has not left the Miocene and 
reached a depth of 102 meters. 

The similarity of conditions in the Po 
valley as previously mentioned in our de- 
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scription of the features of the several re- 
gions suggested a liaison with the young 
and powerful natural gas industry of Italy, 
and cooperation was set up with the Italian 
government’s AGIP Mineraria. In conse- 
quence, a program of geophysical surveys 
was planned, and is now well advanced. 

VALDEBRO’s activities began with an 
initial grant for prospecting of a concession 
at Marcilla (Navarra, region 4). This grant 
was afterwards amended and extended on 
several occasions, as regards both capital 
investment and areas placed at VAL- 
DEBRO’s disposal. It has two rotary type 
units by American Oil Well—Emsco, one 
model J-1100 set up to reach 4,000 meters 
but with a capacity range of 5,000, and 
another model GC-500 for 3,000-3,500 
meters. It is arranging to import another 
unit to speed up the progress of exploration. 
Also, its equipment is pooled with that of 
ADARO. 

It has two seismic reflection prospecting 
outfits. The following geophysical surveys 
have been made: 1) Marcilla structure with 
Geophysical Service Inc. outfit, two months 
in 1942-43; 2) Bugos area, upper Duero 
valley, with Precision Exploration Co. out- 
fit; 3) Cuenca zone, to study area of San 
Lorenzo de la Parrilla structure, with same 
outfit; 4) areas adjoining the lower Guadal- 
quivir valley with same outfit; 5) middle 
Ebro valley survey, now in progress. 

The Geological Institute conducts various 
gravimetric surveys for VALDEBRO. 

VALDEBRO has engaged the Mining and 
Geological Institute to carry out a series of 
gravimetric surveys, work to date having 
been done in the Guadalquivir valley, cen- 
tral portion of Ebro valley, middle portion 
of Ebro valley, region adjoining Puigreig, 
and Marcilla region, where work is now 
going on. 

Other Activities: While the foregoing are 
the major operations, there has been no 
lack of activity by smaller enterprises on 
their several concessions. 

A well was drilled by the Geological In- 
stitute near Soria (region 2), beginning 
with the upper portion of the Albian- 
Wealden and ending at about 700 meters 
without leaving that formation, with nega- 
tive results. 

Three wells have been drilled at Zumaya 
on the Cantabrian coast between San 
Sebastian and Bilbao (region la). Results 
have not been published, but apparently 
700 and 1,000 meters was reached, and at 
least one is understcod to have struck gas 
under high pressure. They began from the 
highest part of the Upper Cretaceous, and 
in all likelihood never left it. 

The Sociedad Petréleos Espanoles drilled 
the La Bisbal well in the northeast of the 
province of Gerona near the Mediterranean 
coast (region 3). It reached 609 meters and 
stopped in Paleozoic formations after trav- 
ersing the Eocene series, practically com- 
plete. 50 meters of basal limestones showed 
indications. 

The Sociedad LECSA, Orovio, sank 
another well at Kiumors, not far from the 
preceding and stopped on account of break- 
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Fig. 3. Oil Concession Map. All Areas outside indicated Concessions are Reserved to the Government 


down at 435 meters without leaving the 
initial Pliocene formations. Results were 
negative. 

The two companies have just combined to 
carry on their activities joint. 

There has been a number of other minor 
projects without technical or financial back- 
ing. 

It is obvious there remains much to learn 
about geology, and geophysicists must have 
far more statistical data in order to reach 
accurate conclusions. More drilling equip- 
ment is needed, and capital will have to be 
poured into these investigations. There is 
little reason to be discouraged by the ac- 
cumulation of partial failures as the history 
of oil prospecting in many countries that 
are producing today will show. 

One adverse factor is that, what with 
shortage of equipment and eagerness for 
results, investigations (taking those of all 
organizations as a whole) still suffer from 
lack of system. Drills are moved from one 
zone to another at the first sign of failure, 
when far from having been exhausted, po- 
tentialities have hardly yet been tapped. 

If CIEPSA’s optimism regarding indus- 
trialization of the gases found in the Zuniga 
well should prove justified, Spanish ex- 
ploration will have taken the first step 
forward to investment for further explora- 
tion maybe forthcoming. 
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C O M P A N yY Union Oil Company's waste water processing facilities at its Los Angeles refinery. 
Builds New Waste Water Facilities 


By Gordon W. Brown and James E. Sublett 


HE Union Oil Company of California has 
installed at its Los Angeles refinery new 
waste water facilities designed to process 
50,000 gallons per minute of waste water. 
An unusual feature of this installation is 
that they include covered primary separa- 
tors which essentially eliminate evapora- 
tion losses and air pollution. 

The Los Angeles refinery has a capacity 
of 110,000 barrels per day of crude oil and 
is situated on 450 acres of land adjacent to 
the Los Angeles Harbor. Wastes originate 
from various refinery processes including 
fractionation, cracking, reforming, isomeri- 
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Schematic plan of the waste water facilities. 








zation, alkylation, chemical treating of oil 
stocks, sulfur and ammonium sulfate manu- 
facture; from operation of utility and serv- 
ice facilities and from maintenance and 
repair activities. All process water from 
these facilities and a major portion of the 
surface drainage flows through the waste 
water processing facilities. 

The flow of waste water has increased 
considerably with refinery expansion dur- 
ing the past twenty-five years. In order to 
reduce the possibility of air or water pol- 
lution from refinery waste waters, and also 
to conserve potential oil losses, a decision 
was made in 1952 to rebuild the existing 
facilities. 

At that time, the waste water processing 
facilities included two separator systems 
operating in parallel. Each system consisted 
of a primary separator in series with a 
large baffled basin. This system was effect- 
ing a satisfactory removal of oil during 
normal flows of water. However, during 
certain turnaround periods and rain storms, 
the primary separators were not satisfac- 
tory. Considerable amounts of oil were car- 
ried out to the secondary separator in- 
creasing the work load on the operating 
personnel. In addition, from an air pollu- 
tion control standpoint, they had also 
become unsatisfactory. This was because 
of changing standards in the Los Angeles 
Basin rather than any fundamental change 
in refinery operations. 

To alleviate these problems, the Union 
Oil Company designed and installed facili- 
ties to meet the following objectives: 

1. Increased efficiency of waste water 
processing. 











2. Substantial reduction of air pollution 
from hydrocarbon evaporation. 

3. Automatic effluent pH control. 

4. Continuous treatment of emulsions. 

Design of System: The new waste water 
facilities are comprised of two identical 
parallel systems which have a design ca- 
pacity of 50,000 gallons per minute of wa- 
ter. Each system consists of a primary and 
secondary separator in series as shown in 
Figure 1, Schematic Plan. Essentially all 
the oil and emulsion separates out in the 
primary separator. The secondary separa- 
tors provide additional residence time for 
separation of the last traces of difficult 
emulsions, provide a factor of safety for 
high water rates, and act as fire water res- 
ervoirs. 

The primary separator was designed in 
accordance with the basic principles rec- 
ommended by the American Petroleum In- 
stitute: However, there are two main dif- 
ferences as compared to the conventional 
API separator: first, a flight scraper is not 
utilized, and second, the primary separator 
is completely covered to minimize the 
evaporation of hydrocarbons to the atmos- 
phere and reduce air pollution. 

The primary separator is 140 feet long, 
40 feet wide, and eight feet deep. It is di- 
vided into two 20-foot channels by a lon- 
gitudinal partition as indicated in Figure 3. 
Each separator is covered with eleven rec- 
tangular-shaped pontoon roof sections. 
Each roof section is 12 feet long, 40 feet 
wide, and 2 feet thick. The roof is so de- 





(1) American Petroleum Institute, Disposal of Re- 
finery Wastes, Volume I: Waste Water Con- 
taining Oil, 5th Edition. 
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Gordon Brown was graduated from the University 
of Southern California with a BE. in C i 
Engineering in 1951. He joined Union Oil Company 
the same year. He has worked in laboratory, process 
engineering, and at present is operating engineer 
in the asphalt/refined oil department, 





James E. Sublett, Jr. is a process engineer with 
Union Oil Company of California at its Los Angeles 
refinery. He joined the company in 1951 following 
his graduation from the University of Southern 
California with a B.E. in Chemical Engineering. 
Prior to his current assignment, he spent three 
years as an engineer in the bulk operations depart- 
ment where one of his responsibilities was the 
supervision of the operations of the refinery waste 


water handling facilities. 


Section through one primary separator. 


signed to always remain in contact with 
the liquid surface. Although the roof is of 
pontoon construction, it floats only during 
high water rates. The last roof section sup- 
ports rotatable slotted oil-skimming pipes 
through which oil and emulsions are re- 
moved from the separator. 

Each secondary separator consists of 
earthen-welled basin with inlet distribu- 
tion section, oil-retention baffles, and oil- 
skimming equipment. The secondary sepa- 
rator is 350 feet long, 150 feet wide, and 
eight feet deep. Curtain walls, extending 
two feet six inches below the surface, were 
installed at three locations to aid in the 
gathering and skimming of the emulsions. 
A floating wooden boom is pulled manually 
to gather emulsions which rise between 
each curtain wall. Emulsions are removed 
with the aid of a floating self-adjusting 
skimmer. 

All recovered oils and emulsions are 
transferred to tankage by steam recipro- 
cating pumps. Mild steel was used in all 
phases of construction; i.e., roofs, pipe lines, 
valves, etc. No corrosion problems of any 
significance have been encountered. 

Waste Water Separator Operations: The 
waste waters join upstream of the two 
parallel] systems in a covered concrete col- 
lection box. This collection box is 46 feet 
long, four feet wide, and eight feet deep. 
Water from the collection box then flows 
by gravity to the two parallel primary 
separator distribution boxes. It then enters 
the primary separator settling section 
where the residence time is approximately 
90 minutes for normal flow. Oil and emul- 
sions are continuously skimmed from these 
sections through the slotted pipe skimmers 
which extend the width of the separator. 
More than 99% of the incoming oil and 
emulsions, approximately 700 b/d, sepa- 
rate from the water in the primary separa- 
tor. The recovered oil and emulsions are 
pumped to a settling tank. Tests indicate 
that there are no measurable hydrocarbon 
losses to the atmosphere from the covered 
primary separators. 

Water containing 30-35 parts per million 
oil, flows over the primary separator weir 
into the secondary separator distribution 
box and then into the settling section. Resi- 
dence time in the secondary separator is 
approximately 14 hours for normal flow. 
This allows ample time for the carried-over 
emulsions to become disengaged from the 
water. Emulsions are skimmed off once a 
day and pumped to a settling tank. Water 


containing only dissolved oils then flows 
over the outfall weir to the West Basin of 
the Los Angeles Harbor. 

The normal water flow through the 
waste water facilities is approximately 
8,000 gpm. During periods of rain storms, 
rates of 30,000 to 35,000 gpm have been 
experienced with only slight increases in 
oil carryover from the primary separator 
No increase in oil content has occurred in 
the water from the secondary separators 
Water in excess of that which may be 
handled by the primary separators can be 
diverted to a storm pit. When the waste 
water rate returns to normal, the excess 
water in the storm pit is returned to the 
sewer collection box. 

Although the refinery handles sulfide 
bearing crudes, the outfall water is nor- 
mally free of sulfides. This is maintained by 
handling those process waste water streams 
high in sulfide content, in an independent 
collection system. The water is released to 
the sewer only after extensive stripping 
action. During periods when stripping units 
are upset, dilution of residual waters with 
salt water from a separate system effec- 
tively reduces sulfide concentrations. In ad- 
dition, some reduction in sulfide content 
occurs through aeration and oxidation as 
the water goes over weirs and through the 
secondary separators. 

The pH of the waste water entering the 
separators is controlled between 6.5 and 
7.5. This is necessary to control the effluent 
pH and to prevent excessive corrosion. The 
pH of the influent water is measured by 
pumping a sample through a glass electrode 
cell. Whenever the pH is outside the per- 
missible operating range either spent acid 
or caustic is automatically added at the 
main sewer collection box. To prevent foul- 
ing of the glass electrode cell from oil, a 
10-foot section of 8-inch pipe was installed 
upstream of the glass cell. This horizontal 
baffled pipe allows the oil and emulsions to 
separate from the water. 

Oil Recovery Operation: Normal opera- 
tion of the oil-recovery system is to pump 
all the recovered oil and emulsions to the 
primary stage settling tank as shown in 
Figure 3. Here the recovered oils split into 
three phases due to gravity: dry oil, emul- 
sion, and water and sediment. The top 
phase, dry oil, contains two percent or less 
of water and sediment and is pumped out 
automatically to storage as it accumulates 
The middle phase, emulsion, is removed 
continuously and pumped through a de 
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emulsification unit,? to the secondary stage 
settling tank for final separation. The bot- 
tom phase, water and sediment, is returned 
to the primary separator. Unique in the 
design of this oil-recovery unit is the ap- 
plication of an interface detection instru- 
ment which permits the automatic recovery 
of dry oil as it accumulates in the settling 
tanks 

The oil-recovery system has a capacity 
to treat 2,000 barrels per day of emulsions. 
During periods when the emulsion recov- 
ery rate is higher than the oil-recovery 
system can handle, the excess is diverted 
to a 35,000 barrel floating roof storage tank. 
In addition, this tank receives slops from 
other sources in the refinery including tank 
bottom sludge, ship ballast containing oil, 
wet crude bottoms, etc. Clear water is with- 
drawn periodically from the bottom of the 
tank. Oil which has risen to the top of the 
tank is periodically pumped to storage for 
refractionation. During periods of low re- 
covery rates from the waste water facilities 
the emulsion from the storage tank is put 
through the de-emulsification unit. Several 
types of chemical-emulsion breakers are 
continuously mixed into the fresh emulsion 
which effectively reduces the emulsion to 
dry oil and water sediment. To date, this 
process has treated over 750,000 barrels of 
all types of emulsions on a once-through 
basis 

Maintenance: It has been necessary to 
shut down each separator system once a 
year for clean-out of the primary separa- 
tor. Over a period of time, dirt and coke 
settle in the primary separator distribution 
box and settling chamber. Large accumula- 
tions of this material effectively reduce the 
residence time of the influent water and 
thereby increase secondary separator op- 
erations which are more laborious. Repairs 
to equipment have all been minor. END 


(2) 


This de-emulsification process is licensed by 
the Union Oil Company of California. 








Primary separator outlet V eir. 
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Simplified flow diagram of the emulsion treating unit. 





The primary separation inlet distribution baffle. 





Emulsion treating unit. 
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Rationing Plans Prepared in Europe 
For Possible Suez Shut-Down 


= is a good deal of midnight oil be- 
ing burned in London and on the Con- 
tinent as industry planners study what 
steps should be taken in case the worst is 
realized and Suez is closed to oil traffic. 
Rationing would be inevitable, at least to 
some extent, if the canal becomes inopera- 
tive and in England and France particu- 
larly, arrangements are well advanced to 
implement rationing procedures. 

Current studies are of great complexity 
since there is no knowledge as to whether 
other Arab states might interfere with oil 
production and pipeline transportation, and 
to what extent such interference might dry 
up deliveries from Iraq and Saudi Arabian 
fields to eastern Mediterranean pipe line 
terminals. There was one brief demonstra- 
tion on the part of labor when the crisis 
first arose but it was of no real importance 
in halting oil movements. 

Students of the situation always are con- 
fronted with the attitude of the Arabs to- 
ward the Israelis and the extent to which 
the boycott has been made effective at the 
expense of important revenues. For some 
years now Irag has prohibited the move- 
ment of oil by pipeline to Haifa. Lines to 
the refinery there and to the port have been 
cut so that there can be no suspicion on the 
part of the Iraqi that oil is being shipped 
into Israel. The embargo over a period of 
years has cost the Iraq treasury many mil- 
lions of dollars in oil revenues. 

With this example in mind, there is some 
real basis for fears that the Arab states 
might act as a unit and be willing to ac- 
cept a severe financial loss in order to sup- 
port the Egyptian action. 

On the other hand both Iraq and Saudi 
Arabia have undertaken great public proj- 
ects and both the rulers and oil workers 
have become accustomed to a much higher 
standard of living as a result of oil. Doubt 
exists in the minds of many that Saudi 
Arabia would long be content to exist 
on the revenue provided by pilgrims to 
Mecca on which the country largely relied 
for foreign exchange prior to oil. 

The rulers themselves doubtless have 
amassed cash reserves which would care for 
their needs and those of their households, 
and a return to lower standards for the 
people and abandonment of public works 
might be feasible if public opinion against 
the West is sufficiently aroused. 

Leaders in the Arab world now have in 
mind the effect on the economy of Iran 
caused by the nationalization of Anglo- 
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Iranian Oil Co. properties. They have seen 
that the world can do without the oil of 
any one or two oil producing countries and 
that the cutting off of oil revenues can in- 
deed be a disaster. This is not to say, of 
course, that given enough emotional im- 
petus such a shut-down in one or more 
countries is not possible. 

Assuming willingness of Iraq and Saudi 
Arabia to produce and ship oil there is the 
attitude of Syria and Lebanon to be con- 
sidered. These states now are in a con- 
troversy with the oil companies regarding 
pipe line taxes and revenues and an inter- 
ruption near the end of existing lines might 
be undertaken as a means of supporting 
Egypt and at the same time seeking to 
force larger pipe line payments. The na- 
tionalization of part of one line already ha: 
been proposed. 

Still another complication might be a 
slowing down of canal operations as the 
result of inefficient operations by Egyp- 
tian personnel and a shortage of foreign 
employees. Thus far, there have been no 
traffic delays of importance but such delays 
may well begin to appear, particularly since 
many of the 200 foreign pilots have left 
their jobs. 

There are about 40 Egyptian pilots em- 
ployed on the canal but only three are 
qualified to guide ships of more than 15,000 
deadweight tons through the big ditch. No 
Egyptian pilot is licensed for supertankers 
of unlimited tonnage and maximum draft 
Under company rules, a Suez pilot mus! 
have a master’s license and must serve an 
apprenticeship of two to three years before 
he is deemed qualified to guide ships of 
less than 12,000 dwt. From 7 to 10 years’ 
experience is required usually before ves- 
sels of 25,000 tons may be piloted. Added 
years of experience in the sandy canal are 
necessary for an unlimited license. 

The canal presents difficulties because of 
its shape, depth and the character of its 
banks. The canal is about 190 feet wide ex- 
cept at the curves. The usual depth at the 
center is about 38 feet. Tankers drawing up 
to 35 feet may have only about 25 feet of 
deep channel on each side of the center line 
in which to maneuver. Once off center for 
any reason differential pressures cause ves- 
sel swinging. 

Vessels move through the canal at low 
speed but even so the movement of the ship 
displaces enough water ahead to lower its 
level as much as three feet below the ship 
and the wake diminishes the effect of the 


Industry and government offi- 
cials in England and on the con- 
tinent study alternative plans for 
meeting possible emergencies if 
negotiations with Egypt result 
in closing or curtailment of Suez 
operations. 


rudder. This is particularly true in the 
case of twin-screw vessels which require 
the most meticulous guidance to avoid 
piling up on the shore. This is true because 
of the difficulty in keeping the speed in both 
propellers the same. In any case, pilot 
action must be swift and sure since the 
narrowness of the channel allows only a 
few seconds in which to correct any swing 
away from a true course 

Under present canal rules, loaded tankers 
are permitted a maximum speed of seven 
knots. This is necessary to prevent undue 
washing of the banks and filling of the 
channel with sand. A convoy system is em 
ployed and groups of ships move in a single 


direction at one time. Tankers start at a 


set time and other smaller vessels leave 
Suez an hour and a half later, being _al- 
lowed a forward speed of eight knots 


Aside from tidal action there is littl 
current in the canal but the tide has a 
speed of about 2% knots and this is com- 
plicated in certain seasons by severe sand 
stor ms whk h may reduce vision to a dan- 


gerous point. Cross winds require special 


handling of vessels to prevent disaster. Any 
pilot error in a cross wind may put a vessel 
across the canal and tie up the artery io 
hours or a day or more 

Because of the recent tendency for foreign 
pilots to leave their posts or to request re 
patriation, the Egyptian Government has 
undertaken a recruiting program amons 
experienced pile ts in other countries. Fo: 
examplk a drive is underway among thi 
200-odd pilots serving the Kiel Canal and 


These art 


under contract to give three months notic« 


among the $0 pilots at the Elbe 


of intention to resign and thus far it is said 
that none has given such notice. The West 
German government is said to be opposed 
to permitting its pilots to go to Egypt. h 
the first place, the government does not 
wish to run counter to the wishes of the 


British and French whose pilots now a 


‘ 
largely engaged at Suez. Secondly, it is 
feared that any large movement would 


hamper North German shipping 


Recruiting is not confined to Germany 
Pilots in other sections of Europe, in Asia 
and in the Western Hemisphere have been 
invited to apply. Russian, Italian, Indian 
and American pilots are said to have been 
encouraged to apply for berths by liberal 
pay and allowances. Earnings as high as 
$1,400 per month are reported possible if 
enough trips can be made. Of this, Egypt 

“Continued on page YY) 
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Fig. 3. Refinery yieids of middle distillates stood at 22.8% for the first half of 
this year, about 50% increase over yields at the end of World War Il. 


MIDDLE DISTILLATES SALES UP 





The middle distillate market increased about 12% in the first UEL om. distributors and sellers in the 
U.S. enjoyed their third best year in 


half of 1956, with 336,894,000 barrels of distillate fuel oil sold. 1955. Fueloil and Oil Heat magazine reports 


il} ‘ : : § ‘ a 808,805 new oil heating installations during 
Oil heating installations are below the previous year, however, 190k 2g daampared with 100000 inctallations 
and railroads use of diesel oil is expected to level off soon due in 1954. Of the 1955 total, 689,322 were new 

p e : customers, while the industry lost 76,067 
to increased use of heavier fuels, both for reasons of economy old customers to new fuels, leaving a net 


gain of 613,255. 

The rise in installations during 1955 was 
chiefly due to new home business. While 
total installations were up 9.6% over 1954, 
new home oil heating gained 18.5%. Oddly 


and new gas turbine design. 


Fig. 5. Shown is the artist’s conception of the new Union Pacific gas turbine-electric locomotive : : 
built by General Electric Co. 45 of these 8,500 hp units have been ordered. They may cause a enough, the midwest — accounted for 
change in the pattern of railroad consumption since they operate on Bunker “C” residual fuel oil. the strongest single gain, although all re- 


gions sold more installations in 1955 than 
in the previous year, with the exception of 
the mid-Atlantic region. The midwest 
strength occurs in the area where natural 
gas prices are the lowest and competition, 
therefore, is sharp but cannot add new 
users, and many new homes are off the gas 
mains. 

A survey conducted by Fueloil and Oil 
Heat reports that first half preliminary 
shipment figures for new installations are 
down this year, however. New burners sold 
separately, boiler burner and furnace 
burner units were 295,533, or about 18% 
below first half shipments during 1955. 

July oilheating installations this year 
dropped about nine percent from the July 
total last year, to an estimated 62,089 units, 
according to Fueloil and Oil Heat. Installa- 
tions in the first seven months of 1956 are 
continuing to run below 1955 levels, and are 
estimated at 331,571 units, against 361,521 
in the corresponding period a year ago. 
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MILLIONS OF OIL BURNERS 
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Fig. 4. Oil burners in service are expected to increase to about 9,106,260 this year, based on the 
first half year’s figures. Installations are running below 1955, however, which was the industry's 


third best year. 


Factory stocks amounted to 32,696 units 
on May 31, compared with 71,794 a year 
earlier, according to the latest available 
Census Bureau figure. Factory shipments 
this year have shown a much greater drop 
than field installations but shipments of 
commercial-industrial oil burners in the 
first half of this year are running about 
117% above 1955. June shipments were 
3,065 units, and for the first six months, 
amounted to 15,885 units. 

The reasons most often given for the de- 
cline in use this year are the wet weather, 
which has held up new building and de- 
layed many shipments, the lack of mortgage 
money for financing new houses and com- 
petition from natural gas. 

Installations during the second half of 
the year are normally three times those in 
the first half. If this rule of thumb is 
adopted it is estimated that 1956 installa- 
tions would raise the total of oil burners 
in use in the United States to roundly 9, 
141,200. Losses to other fuels are estimated 
at around 2.4%, and replacements at around 
100,000. 

To meet the threat posed by the growing 
encroachment of gas use, the industry has 
adopted a nation-wide campaign to stimu- 
late the use of oil in heating installations. 
From local campaigns such as was waged 
in Boston last year (WORLD PETRO- 
LEUM, October, 1955), the industry has ex- 
tended a cooperative advertising program 
to 36 oilheating markets around the coun- 
try. One is in progress at present in the 
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Burners in Use 


1/1/55 7,641,973 
New Homes 376,199 
Replacements 119,483 
Conversions 313,123 
Total 808,805 
Losses to Other Fuels 76,067 
Burners in Use 

1/1/56 8,255,228 
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Hartford, Connecticut, area which will 
eventually cover the entire state. 

Major oil companies are backing the 
effort. They meet with local groups to de- 
termine the need in the area being sur- 
veyed. They then prepare reports with the 
aid of the local group dealing with their 
growth and position in the market. 60% of 
the campaign’s financing is met by the local 
group, the remainder by the oil companies. 

A number of these companies sponsor a 
coordinating office to help supply the nec- 
essary information upon which they can 
base decisions. This central coordinating 
office prepares a market analysis, on specific 
cities or regions being considered for pro- 
motional programs. It also gathers from all 
parts of the country effective advertising 
materials and reproduces these for distri- 


Fig. 2. United States railroads increased their use of diesel jue 


bution to all interested groups to help their 

own thinking as they prepare programs. 
The local committee handles every phase 

of the advertising and promotional program 


and, of course, the major companies are 
able to help on this because of the back- 
ground of advertising and public relations 


in their parent organizations 

The new central coordinating office is 
“Oilheating Market Reports” at 2 West 45th 
Street, in New York. The individual re- 
sponsible for the operation is Robert Gray, 
editor of Fueloil & Oil Heat 

The consumption of distillate fuels is 
rising in Europe even more strongly than it 
is in the United States. This is expecially 
marked in case of distillate fuel oil used for 
space heating, where the number of units 


) 


(Continued on page 52) 


by about 10% during the past year 


1956 use is also higher, reflecting the increased number of diesels put into service 
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The coal shortage and rising living standards of Western 
Europe have led to unexpectedly heavy oil demand increases, 
especially in fuel oils. With energy demand expected to double 
in the past 20 years, oil imports will triple, creating need for 
$17 billion in oil investment by 1975. All these signs point the 


a oil expansion 


By J. Lichtblau’ 


T HE rise in oil consumption and process- 
ing in Western Europe has been one of 
Primary Energy Demand and Supply in the O.E.E.C. Area the outstanding features of that area in the 
ten years since the end of World War II. It 
has brought with it profound changes in 
the world oil industry, the most important 
being the meteoric rise of the Middle East 
1200 to the position of the world’s major oil 
exporter, which would not have been pos- 
sible in such a short period without the oil- 
starved markets of Western Europe. 

To some extent this increase in demand 
is due to the postwar industrial expansion 
in Western Europe, its rising standard of 
living and its natural population increase. 
Total energy consumption (coal, water- 
power, oil, natural gas) in the area has 
risen 28% between 1937 and 1955, from 570 
million tons of coal equivalent to about 
730 million tons and per capita consump- 
tion of energy has increased only 105%, 
from 2.28 tons of coal equivalent in 1937 to 
2.52 tons in 1954. Obviously then, the main 
reason for the rise in oil consumption was 
the shift from coal to oil in the European 
economy. 

Much has already been written about 
this shift. Its main causes are the inability 
of most European coal mines to sufficiently 
expand production, the greater efficiency of 
oil as a heating fuel, and the price advan- 
Hydro-power tage of oil over coal, measured in calorific 
content. The growth of the European motor 
vehicle sector, stimulated partly by the 
large-scale introduction of consumer in- 
stallment purchases, has also contributed 
to the rise in oil consumption, although to 
a lesser extent than the shift from oil to 
coal. 

How rapid this change has been within 
the postwar period is clearly illustrated in 
Table I showing fuel consumption for the 
16 countries of the Organization of the 
European Economic Cooperation (OEEC). 

The outstanding fact about Table I is the 
uninterrupted decline in the share of coal 
since 1937 and the equally uninterrupted 
increase in the share of oil. Percentage 
200 wise, the increase is even sharper for natu- 
ral gas but its share in the total is still less 
than 1%, equivalent to only 70,000 b/d of 
oil products. The bulk of it—about 86%— 

N is produced and consumed in Italy. 
100 The growth of Europe’s oil industry over 
the past five years, the period following the 
end of the continent’s reconstruction ef- 
0 fort, is illustrated in Table II. 


1948 50 1955 1960 1965 1975 (1) Editor, Petroleum Industry Research Foundation 
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IN WESTERN EUROPE 


Crude oil is now produced in significant 
quantities in the following countries: 
Austria, 74,000 b/d Netherlands 20,000 b/d 
France 18,000 ” Germany 62,000 ” 
Italy 4,500 ” 


Total of above countries is 180,500 b/d, 
of which 26,000 b/d of Austria’s amount 
goes to the USSR for the next six years 
under the state treaty of 1955. The total 
proved reserves of these five countries 
amounts to about 850 million barrels, 
equivalent to 14 years’ production at the 
current rate. Domestic crude oil output is 
thus of only minor importance in meeting 
Europe’s oil needs since it accounts for 
enly about 7.5% of the area’s refinery 
throughput. Hence the increasingly heavy 
reliance on crude oil imports, of which 
85% come from the Middle East. Europe’s 
concern over the political stability in the 
Middle East can therefore be understood 
largely in terms of oil. Prime Minister Eden 
stated this fact very succinctly when he 
declared, “no Middle East oil—hunger and 
unemployment in Britain. It’s as simple as 
that.” 

Products imports into Europe were also 
higher last year than in 1954, according to 
preliminary indications. Residual fuel oil 
and gas/diesel oil exports from the Middle 





TABLE | 


Percentage Share of Primary Sources in inland 
Energy Consumption 
Coal, Water- Natural Crude 
Year lignite Power Gas Oil Total 


1937 87.0 7.0 
1948 83.2 . ‘ 10.2 
1949 83.0 . 11.0 
1950 80.6 . . 12.4 
1951 80.0 ‘ ‘ 12.8 
1952 78.8 ; ' 13.4 
1953 77.1 , 15.0 
1954 75.0 : . 16.6 
1955 (Est.) 74.3 ‘ ’ 17.2 


Source: OEEC 


East to west of Suez rose by 138% and 70% 
respectively to reach a total of over 70,000 
b/d during 1955. The bulk of these exports 
went to Western Europe. Caribbean gas 
diesel and fuel oil shipments to Europe 
amounted together to 168,000 b/d, a 40% 
increase over 1954. All these shipments 
were destined largely for consumption in 
sectors which previously had relied on do- 
mestic coal for their fuel needs. 

The Soviet Bloc contributed a total of 
about 54,000 b/d to Western Europe’s oil 
imports (exclusive of synthetic oil ship- 
ments from East to West Germany), ap- 
portioned as follows: 


Barrels Daily 
Finland 18,660 
Sweden 14,770 
Italy 7,060 
Iceland 5,280 
Greece 3,900 
France 3,300 
Others 1,030 


Total 54,000 
Products experts declined sharply last 
year, mostly because of the virtual cessa- 
tion of shipments to areas east of Suez fol- 
lowing the reopening of the Abadan re- 


finery and the activation of new refineries 
in Aden, Australia and India. At their high- 
point in 1953 these shipments had amounted 
to about 115,000 b/d. In 1954 they had 
declined to 90,000 b/d and in 1955 they 
averaged only 15,500 b/d. In the first four 
months of the current year they shrank 
further to 2,500 b/d. However, this loss of 
the market in each country east of Suez, 
was more than made up by higher domes- 
tic demands resulting in intra-European 
oil shipments of about 340,000 b/d last year 

Taking products imports and exports to- 
gether, the OEEC area seems to have been 
a net importer to the extent of about 140,- 
000 b/d last year, on the basis of still 
incomplete figures. It was a net exporter 
of motor gasoline, although on a very re- 
duced scale compared to 1954, and a heavy 
net importer of fuel oils 

The internal consumption pattern within 
the OEEC area over the four years, 1951 
1954 is shown in Table III 

Internal consumption figures for 1955 also 
reveal some interesting trends over the last 
three years. According to Table IV, all 
major products showed a sharper increas« 


last year than in either of the two previous 





TABLE I! 


Europe's Oil Trade, Production and Consumption, 1951-55 
(Thousands of barrels daily) 


1951 
Crude Oil Production** 67 
Crude imports 1,073 
Refinery Output 1,077 
Products Imports*** 370 
Products Exports*** 
Total Consumption 1,294 
of which Bunker fuels 180 


Source: OEEC 


*Preliminary figures. **Excludes the shore of Austrian crude oi 


between the OEEC countries 


1952 1953 








TABLE it! 
Product Consumption in the OEEC Area 1951-1954 


1951 1952 1953 
Product Metric Barrels Metric Barrels Metric Barrels Barrels 
Tons Daily Tons Daily Tons Daily 
Gasoline 15,670 1 16,596 3 


Over the Previous Year Kerosine 3,088 2 3,224 
Gas/diese! oil 12,271 13,352 


1953 1954 1955 Fuel oil 17,932 18,309 
Motor Gasoline 8.4 8.2 9.1 Lubes 2,196 44 2,088 
Kerosine 15.3 12.7 17.7 Bitumen 2,363 47 2,424 
Gas/Diesel Oil 10.3 15.9 17.6 Other Products 1,868 37 2,261 
Fuel Oil 14.3 20.1 23.4 55,388 1,108 58,254 
All Products 11.9 14.7 15.9 








TABLE IV 


Percentage Change in Inland Consumption 


*Barrel figures are approximate, converted at seven barrels per met 
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years. Of special interest is the rise in 
kerosine consumption. About half of West- 
ern Europe’s kerosine is consumed in Great 
Britain where its use as fuel for jet planes 
is the main reason for the revival of this 
product which until a few years ago was 
often referred to as a “dying” commodity. 
In addition to jet fuel use, there is also the 
factor of the cheapness of kerosine as a 
heating fuel compared to most other fuels, 
on a heat content basis. This has attracted 
some new users from the domestic boiler 


segment in Britain. 

The percentage figures also point to one 
of the most persistent troubles of West Eu- 
ropean refineries, namely the imbalance in 
the consumption growth of gasoline and 
heavy fuel oil. In the past two years heavy 
fuel oil inland consumption grew by over 
20% each year and diesel oil consumption 
by about 16% while gasoline demand rose 
by less than 10% per year. If foreign bunker 
liftings are added the imbalance is even 
greater. As was mentioned above, Western 
Europe is trying to balance its supply and 
demand of light and heavy oil products by 
exporting gasoline and importing fuel oil 
but the continued restriction on gasoline 
consumption in form of discriminatory 
taxes, the official encouragement to use 
diesel fuel instead of gasoline as road fuel 
and the need to substitute more and more 
residual fuel oil for coal make it unlikely 
that these two types of oil products will 
strike a balance in the foreseeable future 
under current price and refinery yield con- 
ditions. It seems likely therefore that the 
price of the heavy products will be raised 
as their share of each barrel of crude oil 
goes up. 

What about oil in Western Europe’s 
economy of the future? The best answer 
yet to this very speculative question has 
been supplied in a report just issued by 
the Energy Commission of the OEEC. The 
report strongly emphasizes the increasing 


dependence of Europe on imported fuel of 
all kinds until at least 1975. This trend is 
certainly not new. In fact, it is the main 
feature of Western Europe’s postwar en- 
ergy pattern, as compared to the prewar 
period. Europe started to be a net importer 
of energy in the thirties but by 1937 its 
net energy imports accounted for only 
4.5% of its total energy needs of 560 mil- 
lion tons of coal equivalent. In 1955, im- 
ports accounted for over 20% of a total 
energy consumption of 730 million tons. In 
1948 Europe became a net importer of coal 
and since then has had to bring in annually 
about 15.7 million more tons of coal from 
abroad (mainly the U.S.) than it shipped 
to the outside world. During the same 
seven years oil imports rose from 273 mil- 
lion barrels per year to 588 million. 

Energy requirements will grow from last 
year’s 730 million tons of coal equivalent 
to 820-860 million in 1960 and to 1,100-1,300 
million tons by 1975, according to the com- 
mission’s report. In other words, they will 
expand by one half to three quarters over 
the 1955 figure within the next 20 years, or 
at an annual rate of 2.1-2.9%. Accompany- 
ing Figure I suggests the growth of this 
demand and how it will be met. The out- 
standing factor in this diagram is the con- 
tinuing decline of indigenous energy pro- 
duction relative to demand. Coal and lignite 
production will increase by 1%, respec- 
tively 2.5%, per annum until 1960 and after 
that will just maintain their output levels. 
Waterpower is expected to grow by 5.9% 
per annum until 1960 and by 3.7% there- 
after. Domestic oil and natural gas pro- 
duction will show the sharpest increase as 
it will quadruple over the next 20 years 
but by 1975 it will still account for only 
6% of the area’s total energy consumption, 
as shown in Table V. 

Altogether, indigenous production which 
now accounts for 80% of total energy de- 
mand will provide no more than 63% by 











TABLE V 
Oil and Natural Gas Production in Europe 
% of % of % of Cumulative Annual 
total total total Rate of Increase 
energy energy energy from 1955 
1955 demand 1960 demand 1975 demand 1960 1975 
Crude oil 180 2 350 3 700 4 14.9% 7.2% 
(000 b/d} 
Nat. Gas 
(billion cft) 133 1 266 1 532 2 14.9 7.2 
Source: OEEC 
TABLE Vi 
Oil Imports* Into the OEEC Area in 1955, 1960 and 1975 
(thousands barrels daily) 
% of % of % of 
Total Total Total 
Energy Energy Energy 
1955 Demand 1960 Demand 1975 Demand 
Maximum 2,420 20 5,676 32 
Mean 1,627 16 2,142 18 4,300 26 
Minimum 1,864 16 2,924 20 


*Excluding bunker imports for ocean-going vessels. 











1975, according to the report. Atomic en- 
ergy—produced mainly from imported raw 
materials—will come into commercial ex- 
istence after 1960 but will not account for 
more than 8% of Europe’s total energy 
demand by 1975, or the equivalent of 80 
million tons of coal or 1.1 million b/d of 
crude oil. Coal imports will grow slightly 
to reach 50 million tons by 1975, the bulk 
of which will come from the United States. 
However, the main task in closing the 
growing energy gap will fall to oil imports. 
In the Commission’s estimates of imports, 
oil will increase as follows over the next 
20 years as shown in Table VI. 

On the basis of these forecasts oil im- 
ports will rise at cumulative annual rate 
of 5.8% over the next five years and 5.1% 
over the next 20 years if the mean figures 
in Table VI are assumed to represent the 
most realistic forecast. For the shorter pe- 
riod coal imports will rise at a higher rate 
but over the long run their cumulative in- 
crease will be only 2.8%. These figures are 
a vivid illustration of the task assigned to 
oil imports in filling the European energy 
gap which the OEEC Commission expects 
to grow at a cumulative annual rate of 
4.4-6.8%, depending on the assumed growth 
rate of the area’s economy. 

Will the oil producing centers of the free 
world be able to provide Europe with such 
ever-increasing quantities of imports? The 
report answers this question with the 
statement that “the oil companies with 
whom we had discussions assured us that 
in view of their present knowledge of oil 
reserves ample crude oil would be available 
to meet the maximum demands of our fore- 
casts. They pointed out that oil is an in- 
ternational industry and that Europe’s 
consumption at present only represents 
15% of the whole, though this might rise 
to 20% by 1975. However, the oil companies 
qualified their affirmative answers with the 
warning that to meet such vastly increased 
requirements would involve very heavy 
capital expenditures and since the oil in- 
dustry is largely self-financing the job 
could only be done if no restrictions such 
as price maxima would prevent the com- 
panies from maintaining an adequate level 
of earnings and if nothing was done “to 
prevent the integration of the supply of oil 
products to Western Europe as part of the 
international oil industry.” 

The report estimates that total new in- 
vestments in Western Europe’s crude oil 
and natural gas producing over the next 20 
years would have to amount to $10 billion 
to reach the targets given in Table V. In 
the first postwar decade $3 billion was in- 
vested in this sector of the oil industry. 
Refining capacity which was raised from 
300,000 b/d in 1945 to 2,200,000 b/d at the 
end of 1954 at a cost of $3.2 billion (includ- 
ing ancillary plants, transportation, etc.), 
will have to be raised by another 1,600,000 
b/d to a total of 3,800,000 b/d by 1975. This 
would enable Europe to process all its do- 
mestic crude plus 75% of its total oil imports 
by 1975. The cost of this expansion would 
be about $2.4 billion, including replacement 
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of obsolete plants. Transportation and dis- 
tribution facilities will have to be enlarged 
by about 3,100,000 b/d to meet the increased 
consumption. This will cost $4.6 billion, 
bringing total investments in Western Eu- 
repe’s petroleum and natural gas sector to 
$17 billion over the next 20 years. Since the 
bulk of these investments have been and, 
under normal circumstances, will continue 
to be made by the oil companies them- 
selves, including a number of non-Euro- 
pean concerns, these expenditures will not 
be a burden on the European capital 
market. 

Finally, the report discusses the effect of 
the increasing energy imports on the Euro- 
pean balance of payments. Since virtually 
all the coal imports and a good part of the 
oil imports will have to be paid in dollars, 
this fact is of great importance in view of 
Europe’s structural dollar deficit. This defi- 
cit is presently more than covered by U.S. 
unilateral defense and related expenditures 
in Europe but if these were to drop sharply 
the OEEC countries might find it difficult 
to close their energy gap as rapidly and 
fully as the Energy Commission foresees. 

The OEEC report itself makes no men- 
tion of a possible dollar shortage and its 
effect on the level of energy imports but it 
does state that “the cost of imported energy 
is likely to rise quickly” and that it will 
represent an increasing proportion of all 
imports into Western Europe. In 1955, total 
energy imports, at $3.5 billion, represented 
about 16% of all imports. 

Also, the report’s estimate of the cost 
of future energy imports based on the ad- 
mittedly unrealistic assumption that energy 
prices will not rise above their present 
levels. Actually, the Commission is con- 
vinced that both oil and coal prices will 
rise. On the other hand, the composite 
price of oil products imports is expected 
to drop due to the shift from high-priced 
to low-priced imports. On the basis of 
present prices, this would mean a reduc- 
tion from the current average products im- 
ports price of $4.43 per barrel, f.o.b. Gulf, 
to $4.14 per barrel in 1960 and $3.86 in 
1975. This is bound to influence the total 
cost of oil imports since the share of prod- 
ucts imports (mainly fuel oils) is expected 
to grow relative to crude oil imports: 


1955 1960 1975 
Share of products imports 7 3 8 
Share of crude oil imports 93 87 75 


100 100 100 


Bearing in mind the above assumptions 
plus the following additional ones: (1) a 
mean increase in oil imports, as per Table 
VI; (2) a cessation of European oil ex- 
ports by 1960; and (3) that 25% of oil 
shipping costs will be incurred outside of 
Europe, the cost of oil imports will be 
shown in Table VII, over the next 20 years, 
on the basis of OEEC figures. 

According to this table, Western Europe 
will spend at least $6 billion just on oil 
imports by 1975 of which over $43 billion 
must be paid abroad. It is not possible to 
predict how much of this amount will have 
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TABLE Vil 


Net Oil imports into Western Evrope, 
1955, 1960 and 1975 


million dollars 


thousands of barrels daily (at 1955 prices) 





1955 1960 

Products 101 252 
Crude Oil 1,526 1,890 
Total {c.i.f.) 1,627 2,142 


Freight & Insur- 

ance paid in Western Europe 
Total Net Foreign 
Disbursements 





1975 1955 1960 1975 
1,010 220 500 1,900 
3,290 1,830 2,250 4,000 
4,300 2,050 2,750 5,900 
600 760 1,580 

1,450 1,990 4,320 





to be paid in dollars. The oil industry of 
the Middle East from where the bulk of the 
imports will come is owned 58% by Ameri- 
can and 42% by European companies. 
However, this does not provide a correct 
key to the future share of dollar and soft- 
currency oil imports since most US. oil 
companies have private arrangements with 
European countries under which part of 
their oil sales are paid in local currencies. 
Whether this share will be increased de- 
pends in part on the ability of European 
manufacturers to provide U.S. oil com- 
panies operating overseas with more of the 
oil-producing, processing and transporting 
equipment of the same quality and type 
than made in the USS. 

Though the OEEC report is concerned 
more with the traditional sources of energy 
than with nuclear power which will not 
yet be very significant by 1975 it does give 
an indirect indication of the estimated eco- 
nomic cost of nuclear energy raw material 
and processing and also permits a com- 
parison with the same cost factors in the 
oil industry: 


Nuclear 
Oil Energy 
Landed cost of im- 
ported raw material, 
per barrel of oil 
equivalent $3.40 $ 0.27 


Total investment in 
processing equipment, 


1955-1975. $2.4 billion $11.5 billion 


Increase in processing 


capacity, 1955-75, in bar- 


rels of oil equivalent 560million 378 million 


Nuclear 

Oil Energy 
Investment in processing 
equipment, 1955-75, per 


barrel of oil equivalent. $4.29 $30.43 


The outstanding factor in this compari- 
son is the very low price of nuclear raw 
material—uranium ore—relative to crude 
oil and the very high unit cost of nuclear 
power plants relative to oil refineries. Of 
course, the comparability between an oil- 
processing plant and a power plant of any 
type is limited since the output of the 
former is used as raw material in the 
latter, although both are secondary energy 
producers and in some consumption sectors 
fuel oil and electricity are directly com- 
petitive. However, the real meaning of 
these figures is that the development of 
commercial atomic energy, aside from its 


technical problems, is largely a matter of 
securing the necessary capital. Europe’s 
atomic energy industry will need consider- 
ably more money over the next twenty 
years than will be invested in the process- 
ing, transporting and distribution sectors 
of the European oil industry. Yet, unlike in 
the oil industry, the possibility of self- 
financing does not exist and it is doubtful 
whether the European private capital mar- 
ket can furnish such gigantic sums. Thus in 
all probability the bulk of the investments 
will have to come from national and inter- 
national government sources which means 
that commercial atomic energy in Europe 
will from its outset be a government- 
controlled and government-owned indus- 
try. 

Will this extension of public control have 
any consequences for the still private sec- 
tor of the European energy industry of 
which oil is the most important? For the 
immediate future the answer is no, but 
there are certainly signs that in the longer 
run all segments of Europe's energy in- 
dustry will come under even closer na- 
tional and supra-national scrutiny. The 
OEEC report merely confines itself to rec- 
ommending increased cooperation between 
member countries in the field of energy, 
including the pooling of research and de- 
velopment programs, the international co- 
ordination of energy policies, the supply of 
capital for energy production, et However, 
the European Coal and Steel Community 
which already had established a common 
market for coal where prices, production, 
freight costs, etc. are under supra-national 
control is now embarking upon its much- 
publicized Euratom project which will ex- 
tend this common market to atomic en- 
ergy In the view of some of the 
Community's top officials and other an- 
alysts of the European economic scene it 
would make little sense in the long run to 
have a common market which controls 
some energy resources while leaving other 
equally important ones free. It is therefore 
felt, by these officials, that once Euratom 
has been established, increased attention 
will be paid to bringing gas, oil and elec- 
tricity also under some form of supra- 


national control END 


*A better idea might be gained by comparing 
investment cost per unit of output (kw) of a 
thermal power plant which is $160.00 or a 
hydro-electric plant which is $375.00 with that 
of a nuclear power plant which is $350.00 
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Middle Distillates Sales Up 


(Continued from page 47) 


continues to rise. During coming months at 
least one major company is planning an 
exhibit to bring home the advantages of oil 
heating to European and British users. 


EUROPEAN SPACE HEATING UNITS 
Distillate Fuel Oil 


1955 

Con- Con- 

sump- sump- 

Number _ tion (’000 tion ’000 

of Units of bbls.) of b/d) 
Belgium & Lux. 165,000 4,639 12.7 
Denmark 23,900 1,030 28 
Finland 10,500 1,071 29 
France 203,390 4,473 12.3 

Germany 

(Western) 155,000 3,735 10.2 
Ireland 2,930 356 1.0 
Netherlands 5,100 *2,524 6.9 
Sweden N.A. 11,655 31.9 
Switzerland 71,840 5,452 15.0 
United Kingdom 4,980 1,431 3.9 


Total above 642,550 36,366 99.6 
* Burner and gas enrichment 


Among the users of middle distillates the 
railroads have shown the most spectacular 
increase. As shown in Figure 1, they only 
accounted for about 14.7% of middle dis- 
tillate sales (including diesel) during 1955, 
but that is a growing share, which expanded 
by 10% over 1954 levels. For some years a 
decline in the rate of growth of railway 
diesel engine construction has been ex- 
pected, but the total this year is the highest 
since 1952, and is nearly twice as high as 
the total on order on August 1 last year. 


DIESEL LOCOMOTIVE UNITS ON ORDER 
Aug.1 Aug.1 Aug.1 Aug.1 Aug.1 


Type 1956 1955 1954 1953 1952 
Passenger 24 47 4 62 105 
Freight 62 244 96 170 744 
Pass. or Ft. 657 = 8 8 68 
Switch 94 176 15 244 512 


837 467 123 484 1,429 


During the past 12 months, ending Au- 
gust 1, 1956, railroads have added 480 loco- 
motive units to their diesel fleets, compared 
with 896 in the year ended August 1, 1955. 
The new construction underway is double 
that of 1955, so the increment during this 
year and 1957, will be correspondingly 


higher. This would indicate that the in- 
crease in use of diesel fuel during 1956 will 
exceed the 10% increase shown last year. 

This rate of increase in diesel fuel use 
by the railroads will have to level off some- 
time. Complete dieselization of the railroads 
is expected between 1960 and 1965, and 
when the amount of new diesels being 
added begins to slow down the rate of in- 
crease in diesel fuel use can be expected to 
slow down also. Even so the total of diesel 
power is impressive. An estimate by Lubri- 
cation, a technical bulletin put out by The 
Texas Co., gave the number of railroad 
diesel units in service last year at over 
25,500 which represented the imposing total 
of 34,500,000 horsepower. While the rail- 
roads account for most of the diesel horse- 
power and fuel use, there are nearly one 
and one-third million diesel engines in use 
today, as shown in Figure 4. 


DIESEL ENGINES BY INDUSTRY 





No.of Av. HP per 


Industry Engines Engine 
Highway Transportation 155,000 140 
Municipal & Utility 8,800 1250 
General Industry 214,000 300 
Petroleum 56,000 200 
Mining 31,600 150 
Construction 344,000 150 
Agriculture 340,000 75 
*Marine 75,000 300 


Source: Diesel Power 


A recent outstanding trend in the railway 
industry has been the use of dual fuel sys- 
tems, which allow a diesel locomotive to 
switch from diesel fuel to lower-grade, 
residual-type fuels during high and medium 
load conditions. Since railway fuels account 
for up to 65% of operating costs during 
runs, (exclusive of salaries) use of low-cost 
heavier oils is of considerable importance. 

Early claims made for the diesel engine 
stated that it could burn a wide range of 
inexpensive fuels. In fact it is understood 
one manufacturer’s early fuel specification 
stated that “This engine will burn any li- 
quid fuel that will flow by gravity through 
a %” pipe 10 feet long.” There has been 
considerable change in specifications since 





FIG. 1—DOMESTIC SALES OF DISTILLATE FUELS (INCLUDING DIESEL) 
(Millions of Barrels) 


(U. S. Bureau of Mines) 





Railroads Vessels Utililties Mfg. Heating All Other Total 
1939 2 14 4 é 97 16 139 
1940 3 13 5 7 116 17 161 
1941 5 WW 5 10 121 21 173 
1942 6 9 6 13 122 31 187 
1943 - iB 6 15 113 54 208 
1944 iW 6 17 112 65 224 
1945 14 14 7 19 121 57 232 
1946 18 12 a 21 140 38 240 
1947 24 14 14 24 178 44 298 
1948 31 ’ 15 15 30 200 50 341 
1949 39 13 13 26 190 48 329 
1950 49 13 13 37 221 62 395 
1951 60 14 10 43 250 72 449 
1952 68 17 8 43 263 80 479 
1953 75 7 7 42 267 81 489 
1954 77 16 6 42 305 80 526 
1955 83 15 5 42 338 80 563 
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that time. With continued refinements it 
was found that the engines gave good per- 
formance on a clean burning distillate fuel 
having good ignition and handling charac- 
teristics. Consequently, most of the railroad 
type Diesel engines were designed to handle 
and burn a relatively good quality distillate 
fuel. Until recent years, practically all of 
the fuel burned in railway diese engines 
was made from straight run distillates. 
Now, because of costs, the railroads are 
studying ways to improve economy and 
utilization of power by the use of lower 
cost or “economy” diesel fuels. 


Major lines such as the Southern Pacific 
and the Chesapeake & Ohio are developing 
and installing these new dual fuel systems, 
which may result in savings of as much as 
two cents per gallon. Southern Pacific has 
equipped 15 mainline freight locomotives 
with the system and additional locomotives 
are to be adapted as they are shopped. 

Under the new system, the feed line from 
each locomotive’s double-fuel tank is 
switched automatically from high-grade oil 
to low-grade oil as the throttle is advanced. 
High-grade fuel is needed by the locomotive 
when idling but as the engine works harder 
and gets hotter, low-grade fuels can be 


used. 


This lowering of diesel fuel specifications 
has been a gradual process over the past 
few years. The movement has not been 
rapid until recently because the railroads 
had some experience 20 years ago that led 
to strict specifications for high grade fuel, 
and because many troubles that arise from 
unsatisfactory fuel cannot be detected in 
the early stages. By the time these troubles 
can be detected they are often serious and 
expensive to remedy. 

Although tests with economy type fuels 
generally have shown savings, experiments 
have by no means been universally success- 
ful. Added maintenance costs may more 
than cancel out the fuel saving. One road, 
for example, found that a $300 savings in 
fuel from using a mixture of No. 2 and 
No. 5 fuel (saving 1% cents per gallon over 
straight No. 2) caused maintenance cost to 
increase by an estimated $4,100. Ring wear 
at a little over 13,000 miles was three times 
what would normally be expected after 
150,000 miles. Another line had an epidemic 
of stuck injectors using a mixture of fair- 
ly high quality economy fuels having cetane 
ratings from 38 to 45 and sulphur content 
from 0.4 to 1% percent. A third line found 
that power assembly parts renewal was 8- 
10 times normal when using a medium qual- 
ity economy fuel. 

About the only consistent thing about 
economy fuels is their inconsistency in 
physical and operating characteristics. This 
can effect locomotive performance substan- 
tially. It is conceivable that the economy 
fuel program carried to its ultimate con- 
clusion could cause the decline of the 100 
percent standard diesel locomotive. While 
the engine parts would remain standard, 
substantial variation in timing and other 
settings may be required to successfully 
handle different types of fuel. END. 
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Operating plants are : 
today proving the worth 
of Catalytie’s ability 

to design for profit. 


Pioneering achievements 

in such diversified fields 

as metallurgy, petroleum, 

chernicals, and 
petrochemicals are 
recorded in concrete 

and steel. 


The skill, creative ability, and 
experience of Catalytic’s 
personnel, alone or 

supplementing the engineering \ : 
forces of your own organization, Ps ae” 
can create the kind of plant 
that will produce profits for you. 


CATALIYTIC 


) CONSTRUCTION COMPANY 
PHILADELPHIA 2, PENNSYLVANIA « TOLEDO, OHIO 
in Canada: 
CATALYTIC CONSTRUCTION 
OF CANADA, LIMITED; SARNIA, 
ONTARIO; MONTREAL, QUEBEC 


CATALYTIC ON-TIME... 
ON-BUDGET SERVICES 
for the metallurgical, chemical, 
petrochemical and oil refining 

| industries: Project Analysis; 
Process Development; Process 
Design; Economic Studies; 

' Engineering; Procurement; 
Construction; Plant Operatio 


- 


OCTOBER, 1956 53 








PAINTS 


FOR THE OIL INDUSTRY 








The grinding charge of a ball 
mill used for making paint. 


An indispensable condition of paint manufacture is the 
ability to ‘tailor’ each product to suit its purpose. Backed 
by seventy-five years of experience, commanding the resources 
of a world-wide paint organisation with 23 factories and 30 
associated companies, International formulate paints to the 
exact requirements of the oil industry. 


Among the latest additions to International’s wide range, 
Epoxide Resin Paints—pioneered by this organisation—are 
strongly recommended to counteract the exacting conditions to 
which oil installations, plant and equipment are exposed. 


GROUP 28 Stoving Primers & Finishes Provide a diamond- 
hard but flexible film with an excellent finish. 





INTERNAL DRUM LINER Prevents rust and corrosion, while 


keeping the contents free from contamination. 


GROUP 37 An ‘adduct-cured’ paint highly resistant to acids, 
alkalis and chemicals. 


EPISEAL A conventional air-drying finish based on Epoxide 
resins. 


International will gladly advise on the product appropriate to your particular requirements. 
Enquiries are cordially invited. 


International Paints Ltd. 


Head Office: GROSVENOR GARDENS HOUSE, LONDON. S.W.! 
TELEPHONE: TATE GALLERY 7070 (15 LINES) 
TELEGRAMS, INLAND : CORROFOUL, SOWEST, LONDON. OVERSEAS: CORROFOUL, LONDON 
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EXPANSION _ 
IN KUWAIT 


By E. Lawson Lomax 


U NDER the dynamic control of its manag- 
ing director, C. A. P. Southwell, 
Kuwait Oil Company’s production has ex- 
ceeded all original estimates and has shown 
the world’s fastest growth rate. Production 
began in June 1946, and for the latter half 
of that year it averaged about 32,217 b/d. 
In 1947 this average rose to 44,460 b/d and 
it has risen each year since then. The 
average for 1855 was 1,091,763 b/d with a 
total production of over 53 million tons in 
that year. 

The number of producing wells at the end 
of 1955 was 185 compared with 8 at the end 
of 1946. The large increase in production 
has entailed large increases as well in 
operating facilities, tankage, housing ac- 
commodation for staff or all grades and 
loading facilities. 

Initially, the sole producing area was the 
Burgan Field which covers over 135 square 
miles, the major axis of which runs north 
and south. The producing horizons are sand 
and sandstone, at depths varying between 
4,000 feet and 5,000 feet and underlain with 
salt water. The average gravity of the crude 
oil produced is 0.868 (31.5° API). 

In the latter half of 1951, exploration 
drilling was begun in the Magwa Ahmadi 
area, north of the Burgan field. This has 
now been developed as a producing field 
with 51 wells at the end of 1955. 

The latest development in Kuwait is the 
recent strike of oil at Raudhatain Well No. 
1, which was spudded in on Sept. 12, 1954. 
The location of this site followed a program 
of geological and geophysical research in 
north Kuwait which indicated the existence 
of depth of geological structure favorable 
for the accumulation of petroleum. This 
location is situated some 60 miles north of 
the operations at Magwa/Ahmadi and be- 
fore drilling could be commenced a con- 
siderable amount of preliminary work was 
necessary. One of these preparations in- 
volved the skidding of a heavy National 
Type 125 Draw-Works and 136 foot derrick 
over 99 miles of desert. In addition a camp 
had to be built for the accommodation of 
the personnel employed on the job, as well 
as arrangements being made for the supply 
of food, fuel, water, etc. 

The drilling target was a band of oil 
sands which was assumed to be present at 
a depth of about 9,000 feet. It is understood 
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Water is the most precious commodity in general use in an Arab community. In Kuwait oil reverves are 
being used to produce adequate quantities of potable water by distillation of sea water 


that considerable and separate production 
zones were encountered during the drilling 
operations which were continued down to a 
depth of 10,301 feet. At this depth, casing 
was set and production tests were carried 
out, which were completed at the end of 
November 1955. These tests are said to have 
shown the existence of remarkable oil ac- 
cumulations, but the actual extent and 
commercial value of them can only be 
proved by further drilling. 

An offset well, Raudhatain No. 2, was 
spudded and is now being tested. The heavy 
rig has been moved to Sabriya No. 1, about 
10 miles southeast, for another exploratory 
test. Another wildcat, is drilling at Bahra, 12 
miles southeast of Sabriya. It is near the 
first, and only, dry hole in Kuwait, drilled in 
1937. Recent reports on Raudhatain No. 2 
indicate it may be less productive than 
No. 1. 

J. W. Platt, managing director of the 
Shell Group, recently stated that produc- 
tion of crude oil from the Middle East fields 
is estimated to reach a total of 400 million 
tons (about 8,000,000 b/d) by 1965. 

Judging by last year’s production and 
recent discoveries it would appear that 
Kuwait will be able to maintain its stand- 
ing in the future among the large pro- 
ducers. 

A large amount of new work is being 
carried out, covering both increased pro- 
duction and handling facilities, as well as 
the provisions of amenities of all kinds for 
indigenous and imported personnel. 

Although Kuwait possesses the largest oil 
loading terminal in the world, with its eight 
berths capable of being simultaneously in 
use on its gigantic pier, and also its five 
submarine berths, this loading station is 
now working at almost complete satura- 
tion rate and a hold-up of only a few days, 
due to adverse weather affecting loading 
conditions, is liable to affect loading times 
of vessels for some weeks ahead. 

If production is to be speeded up to cope 
with rising demands during the coming 
decade, one of the obvious necessities will 
be increased loading facilities. In 1955, pro- 
duction from Kuwait was more than one- 
third of total production in the Middle East. 
If that proportion is maintained, Kuwait's 
share of the production in 1965 (if Mr. 
Platt’s estimate is accepted) will be of the 


order of 135 million tons (2,700,000 b/d) 
This would necessitate more than duplica- 
tion of the present loading facilities at 
Mina-al-Ahmadi, or at some other location 
nearby. 

This increase in production will not 
necessarily mean an equivalent increase in 
the number of tankers loaded, however, as 
the average weight of oil moved per tanker 
cargo is increasing all the time. In 1951 the 
average cargo weight was under 16,000 tons, 
but this had risen by 1955 to over 19,000 
tons as the number of larger ships in- 
creased and the smaller ones diminished 

The Kuwait Oil Company has had a re- 
finery of a capacity of 30,000 b/d running 
for some time, its purpose being to supply 
local light fuel requirements and also bunk- 
ers and diesel oils for tankers. This ca- 
pacity will be increased to 190,000 b/d by 
the installation of two further atmospheric 
crude oil distillation units of 80,000 b/d 
capacity each 

These units will each have a gasoline 
stabilizing unit, and will take off approxi- 
mately 22% of distillate. The gasoline will 
have a F.B.P. of 160-180°C. The purpose 
of these units is to increase the production 
of middle distillates, marine diesel and 
furnace fuel oils, including tanker bunkers 
This also fits in with the change in Eastern 
Hemisphere refining for the production of 
larger quantities of heavy fuel oils from 

The two new units are being designed 
and procured by E. B. Badger and Sons 
(Gt. Britain) Ltd., who ‘built the existing 
refinery. Construction will be carried out 
by the Bechtel International Corp. of 
U.S.A. in conjunction with George Wimpey 
& Co. Ltd. of Great Britain. Bechtel and 
Wimpey will also carry out the erection of 
the necessary auxiliary equipment, for in- 
creasing the power, steam and water facili- 
ties, separating plants, distribution lines, 
pumps, etc. Further crude and products 
storage tanks are also to be erected. The 
asphalt used for the large road construc- 
tion program in Kuwait has all been pro- 
duced in a special asphalt plant attached 
to the refinery at Mina-al-Ahmadi 

Work on this project has begun on a site 
adjoining the existing refinery at Mina-al- 
Ahmadi. Completion of the whole scheme is 
scheduled for the end of 1957 END 








Results of a three-year testing period show that evapora- 
tion losses are reduced up to 90% on sweet and sour crude 
oil, and up to 60% on refined petroleum products pro- 
tected by phenolic plastic “Microballoon” spheres. Meth- 
ods of installation, gauging, prevention of foam loss, 
shipping precautions, effect on vapor combustibility and 
a probable cost analysis are included in this report. 





Evaporation Control by Microballoon Spheres 


\ N estimated two to four percent of the 
petroleum products in storage through- 
out the world disappear into thin air via 
the evaporation route. This loss is being 
partially controlled through the use of pres- 
sure type storage, floating roof tanks and 
other vapor conservation devices. Plastic 
‘“Microballoon”: spheres, forming a foam- 
like blanket on stored crude and products, 
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Fig. 1. Simplest and most effective for installation of 
“Microballoon” spheres is by the preferred aspirator 
method. 


























By C. E. Grief* 


have been tested during the past three years 
as a supplement to other forms of evapora- 
tion control. The spheres now are consid- 
ered applicable for use in storage tanks, 
which for economic reasons, cannot utilize 
the other vapor conservation techniques 
available. 

Plastic “Microballoon” spheres were de- 
veloped in the laboratories of The Standard 
Oil Co. (Ohio), and are currently being 
produced in the United States under license 
by Union Carbide and Carbon Corp. and 
the Colton Chemical Co. Their general 
characteristics vary considerably according 
to size, density and composition, and they 
can be made from phenolic or urea plastic 
resins. Physical properties of the two types 
are as follows: 


Phenolic Urea 


Type Type 
Particle density, 
g./ml. 0.32 0.29 
Average diameter, 
Microns 16 36 
Diameter, Microns 2-60 5-150 


Percent sinkers less than5 less than5 


“Microballoon” phenolic spheres are mar- 
keted in multiwalled polyethylene linco 
paper bags containing 18 pounds per bag. 
Conventional forms of transportation are 
employed and no special handling proce- 
dures are required other than those ordi- 
narily observed to insure undamaged de- 
livery. It is important, however, to keep 
the spheres dry, both in transit and in stor- 
age, for efficiency of the product in use 
depends considerably on its installation in 
a water free state. 

The spheres may be installed simply by 
dumping the contents of the required num- 
ber of bags onto the surface of the oil. This 
method, however, causes a heavy foam 
layer in the area of dumping. It also places 
the spheres in danger of being contami- 
nated by water condensation in the tank. 
Agitators or a stream of oil should be em- 
ployed when using dry dumping methods 
to help facilitate even distribution. 

Mixing the spheres with the petroleum 
product in question and then dumping is 
another method. The prior mixing causes a 
liquid slurry to be formed, and is more ad- 


*Plastics department, Union Carbide International 
Company, New York. 


vantageous than dry dumping because of 
the fact that the mixture will spread out 
more quickly and evenly, and the oil coated 
spheres are less subject to damage from 
water condensation. Slurrys may be poured 
into the top of the tank or pumped through 
the normal input line. 

The most effective way to install the 
spheres is to pump them in with crude or 
products. An aspirator, such as the one nor- 
mally used to mix dry chemicals with water 
in foam fire fighting systems may be used. 
Oil is pumped through the aspirator, and 
the mixture of “Microballoon” spheres and 
oil is piped to the regular tank inlet or con- 
veyed by hose to the top of the tank. If a 
swing line is used for installation, care 
should be taken to make sure the line is 
placed a few feet below the surface of the 
oil, yet high enough so as not to trap the 
spheres in the bs and w which may be pres- 
ent in crude. 

If a tank has been emptied for cleaning 
and is water dry prior to the insertion of the 
spheres, they may be dry dumped in the 
tank prior to filling. 

The method of gauging tanks covered 
with the layer of “Microballoon” spheres is 
almost the same as for present practice, ex- 
cept for the addition of a gauge well on the 
gauge line. A gauge which is simple to 
fabricate and has already been used effec- 
tively is shown in Fig. 1. It consists of a 
l-inch copper tube, eight inches long, on 
which is mounted a copper float. The gauge 
line is lowered into the tank and the plumb 
bob penetrates the foam. Then the whole 
apparatus continues on down into the crude 
oil until the apparatus floats. The spheres 
are eliminated from the surface of the oil 
and accurate gaugings are then possible. 
Tank temperature and water and sediment 
samples are unaffected by the presence of 
any spheres in the sample. They simply 
float to the surface of the sample and allow 
for clear and accurate readings. 

Care is required to see that the layer of 
spheres is not lost from pumping a tank 
too low. With sufficient stress on the low 
level cutoff point by operators, the loss of 
“Microballoon” spheres should be kept to 
a minimum. In tanks equipped with swing 
lines, the shut off point should be set above 
the swing line height. Vortex movements, 
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while reduced considerably by the sphere 
layer, should also be considered in setting 
shut off levels. Another solution to the 
problem is the installation of automatic 
shut off valves where available. Loss of the 
spheres through pipelines and pumping 
equipment is to be guarded against only be- 
cause of the loss of the layer and its effec- 
tiveness. The spheres are non-abrading and 
will not harm any pumping equipment. 
Special precautions must be followed in the 
case of refined products. 

Explosive vapors in oil and gasoline 
tanks are normally in a dangerous state 
25-30% of the time. When being emptied, 
a more dangerous condition exists than 
when tanks are being filled. The “Microbal- 
loon” layer has not had any effect on this 
condition. It does not increase the fire 
hazard, and thus may be said to be a neutral 
element. 

Evaporation control has been found to be 
equally effective regardless of the type of 
oil in storage. Further, vapor analyses have 
indicated that the use of the spheres may 
aid in the lessening of the corrosion rate in 
sour crude oil tanks. Generally, working 
crude storage tanks have shown reducti:ns 
of 60 to 85% of evaporation loss immedi- 
ately upon use, with improvement in sav- 
ings after the first few weeks of installation. 
Static crude storage tanks have consistently 
and immediately shown from 90 to 95% 
effectiveness. 

Data substantiating these figures is avail- 
able from various tests. Shell Oil Co. of 
Canada, in a test at its Shellburn-Van- 
couver refinery, showed that on a 55,000 bbl. 
working tank with a %-inch foam layer, a 
reduction in evaporation losses of 60% after 
one week and 75% after three months was 
obtained. Imperial Oil Ltd. found that 
losses from a 150,000-bbl. static tank at its 
Sarnia refinery were reduced 90% by a 
¥%-inch layer during a 4-month period. 
Esso Standard Oil Co. at a 42,000-bbl. tank 
at Bayway, New Jersey, achieved a 95% 
reduction in losses during a 71-day static 
test with the %-inch layer. Sohio had 87% 
control with a 1-inch layer in a 25,000-bbl. 
static tank during ten months, and 86% 
reduction on the same tank during two 
working months. 

Refined products laboratory, pilot scale 
and field tests have shown that “Microbal- 
loon” spheres have reduced evaporation 
losses 50% or more on refined petroleum 
products, both working and static. The 
thickness in layer has some effect on the 
evaporation rate. A l-inch layer saved 50% 
as stated above, while a 2-inch layer 
showed 60% reductions in evaporation 
losses. Results of some tests are noted as 
follows: Union Carbide laboratories con- 
ducted 55-gal. drum tests with the follow- 
ing results: Motor gasoline evaporated at 
10.5 gal. per 100 square feet per day with- 
out the spheres, at 5.7 gals. with the “Micro- 
balloon” layer, a reduction of 46% in losses. 
Tractor fuel losses dropped from 5.1 to 2.6 
gals., a reduction of 49%; jet aviation fuel 
from 5.4 gal. to 1.9 gal., a reduction of 64%. 
Foam thickness was one inch in half filled 
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tanks. Sohio set up a motor gasoline test on 
working tanks 11 ft. in diameter by 25 ft. 
high. Evaporation occurred at 144-147 gals. 
per 1,000 sq. ft./day for a period of 16 days 
on both the test and control tanks. In a 46- 
day period that followed, the control tank 
(without the sphere layer) continued losing 
at a 130-gal. rate while the sphere pro- 
tected tank lost at a 63-gal. rate, a loss 
reduction of 52%. 

In an additional 26-day period, while the 
control tank reverted to a 147 gal./day loss, 
a 2-inch layer further reduced losses 52 
gal./day, or a control factor of 63%. In this 
latter test a small amount of surfactant was 
incorporated with the “Microballoon” 
spheres—2% by weight of Duponol OS—to 
aid in accelerating the formation of a more 
tightly packed and fluid layer. 

Because of the closeness of refined petro- 
leum products to their end use, it is im- 
portant to see that none of the spheres 
reaches the final consumer. The spheres, if 
allowed to enter combustion chambers of 
vehicles, will freeze the engines. Shut off 
points, low level controls, and extreme care 
must be used. A filter must also be used at 
the outlet point to absorb any particles 
which may be in the products. Tests of the 
spheres in the United States have been on 
high purity products, and it is imperative 
that careful testing be conducted on the 
various grades of petroleum products prior 
to general use. While small quantities of 
benzol (benzene) are not known to affect 
the spheres, quantities of alcohol in refined 
products will affect the spheres in the same 
manner as water. 

Water, in laboratory tests, caused up to 
25% sinkers in the foam layers. This condi- 
tion, while brought down to 18-20% by im- 
provement of the product, has not been 
eliminated. Extreme care should be used to 
see that the spheres, when used on gasoline 
or crude oil, be kept in a water dry state, 
or slurried with oil prior to exposure to 
water. When mixed and coated with oil or 
petroleum products, the spheres are more 
resistant to water attacks, and in fact the 
sinker rate is the same as the product 
specification, i.e., less than 5%. 

Based on the Standard Oil Co. (Ohio) 
tests on motor gasoline, the following eco- 
nomic calculations were deduced: 
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“onditions 
Tank size—ll’ x 25’ 
Service—active bulk station 
Ohio area, September to December 
Throughput, about 800,000 gal./year 
Regular motor gasoline 
Evaporation Loss 
140 gal./1,000 sq. ft./day. Loss rate measured 
corresponds to 4,550 gal./year for 11’ diam. 
tank, 
or at 17¢/gal. (tax paid) — $775/year. 
Savings 
1” layer saved 50% or $387/year. 
2” layer saved 60% or $465/year. 
Estimated Installation Costs 
1” layer 2” layer 





Microballoon particles $60.00 $120.00 
Accessories 30.00 30.00 
Tank cleaning 60.00 60.00 
Labor 60.00 60.00 

$210.00 $270.00 
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Fig. 2. A workable gauge for the measurement of 
oil tanks when covered with the “Microballoon 
sphere layer 


Cost Recovery Time 


. 2 er 2 0.54 year or 65 months 
aye « fear “ ‘ 
ayer $387 ‘ 

2” layer = = 0.58 year or 7.0 months 

4 $465 


The figures presented here are in United 
States dollars, at standard United States 
labor and equipment costs. 

sumMMaryY: “Microballoon” spheres are not 
intended to replace other types of evapo- 


ration control devices. In the fields where 
they are usable, however, they adequately 
perform the job for which they were de- 


signed. Evaporation loss reductions fre- 
quently save sufficient product to recover 
costs within the period of one year. The 
effective life of the spheres has not yet 
been established, however, in some installa- 
tions they have been in use two years and 
longer. Also, if partial loss of the sphere 
layer occurs additional quantities of the 
spheres may be added as needed to main- 
tain desired foam thicknesses. Crude oil 
(sweet and sour) normally are controlled 
by %-inch layers on static tanks and 1- 
inch layers on working tanks. Refined prod- 
ucts show greatest savings when 2-inch 
layers are used although the 1-inch layers 
are quite effective. Prior to general use in 
any area, tests should be made to determine 
the spheres effectiveness in any particular 
location. Weather conditions, purity of 
product, condition of tanks, and low level 
cutoff controls may all affect the spheres 
over a period of time 

The general observations and results 
would suggest that the “Microballoon” 
sphere layer technique is suitable for use 
on all sizes of crude oil tanks, and for the 
many refined product cone roof tanks in 
use around secondary terminals. It provides 
considerable evaporation control at a fairly 
low and rapidly recoverable cost, and 
seems attractive for those locations where 
capital expenditure for the conventional 
vapor conservation devices has not been 
sufficiently attractive END 
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Part Il 


Progress in RESERVOIR TECHNOLOGY 


[his is the last in a series of three 
articles by Prof. Uren. The first 
article appeared in the July issue 
of WORLD PETROLEUM and 
the second appeared in Septem- 
ber. 


Fig. 1. Apparatus for studying two-phase flow through 


laboratory 








By Lester C. Uren, 


Emeritus Professor of Petroleum Engineering, 
University of California 


HE two preceding articles of this series 

have suggested that drainage of petro- 
leum from its reservoir rocks must involve 
many complex variables. Among these are 
the physical properties of the oil (viscosity, 
density, surface tension) and the lithologic 
character of the reservoir rock (permeabil- 
ity; porosity; size, shape and continuity of 
the pore openings, character of mineral 
surfaces). In addition to these factors, which 
relate primarily to the nature of the reser- 
voir rock and its contained fluids, we must 
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also give consideration to the expulsive and 
retentive forces operative. 

It is apparent that at least three natural 
forces latent within oil and gas reservoirs, 
may be brought to bear in forcing the fluids 
through the pore spaces of the reservoir 
rock into well outlets. These are gas pres- 
sure, edgewater pressure and gravity. It is 
also evident that certain natural forces re- 
sist expulsion of fluids from the reservoir 
rock, particularly the capillary attraction 
exerted by the rock pores for the contained 
fluids, the adhesive attraction existing be- 
tween the reservoir fluids and the mineral 
surfaces surrounding the pore spaces, and 
the pore friction which opposes all fluid 
movement. It is clear that energy must be 
consumed in moving fluids through the re- 
stricted pore spaces of the reservoir rock, 
and research studies have shown that the 
energy consumed is proportional in some 
degree to the rate of flow. Also, it can be 
demonstrated that the rate of flow is de- 
termined by the existing pressure differ- 
ential, the length (drainage radius) and 
cross-section (porosity) of the flow channel, 
and the rock permeability. 

Many research projects have had the ob- 
jective of measuring the pressure loss in 
flow of liquids and gases through the pore 
spaces of unconsolidated sand or core sam- 
ples of petroleum reservoir rocks. By analy- 
sis of the results, efforts have been made to 
formulate all of the variables involved with 
the object of developing an all-inclusive 
formula that might be used in calculating 
such pressure losses under all conditions. In 
most of these studies, it has been assumed 
that the reservoir rock is uniform in poros- 
ity and permeability or has a certain aver- 
age porosity or permeability. 

The expulsive forces. The first attempt to 
appraise and classify the natural forces re- 
sponsible for expulsion of petroleum from 
its reservoir rocks on a scientific basis is to 
be found in a book published in 1928, en- 
titled “Analytical Principles of the Produc- 
tion of Oil, Gas, and Water from Wells”, by 
S. C. Herold.* In this book, the Author con- 
ceives the reservoir fluids to move through 
the pore spaces of the reservoir rock in re- 
sponse to certain“controls”. Thus, he speaks 
of reservoirs under “volumetric control”, 
“hydraulic control”, or “capillary control”. 
Volumetric control reservoirs are supposed 
to maintain a constant volume and expul- 
sion of the reservoir fluids is accomplished 
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Fig. 2. Segment of reservoir rock about a well illustrating radial drainage. 


by the expansive effects of natural gas. Hy- 
draulic control reservoirs diminish in vol- 
ume as fluids are produced, and expulsion 
of oil and gas is accomplished as a result of 
invasion of the reservoir by edge-water un- 
der pressure. In capillary control reservoirs, 
the fluids are responsive primarily to capil- 
lary forces which determine a maximum 
drainage radius for each well. Later inves- 
tigations have cast considerable doubt on 
the validity of the concept of capillary con- 
trol, though it is recognized that capillary 
forces play an important role in all drain- 
age systems, 

Today, we know that many oil reservoirs 
are producing under the influence of high- 
pressure edge-waters (“water drive”); 
while others produce by expansion of large 
bodies of free gas under pressure, trapped 
in the crest of the structure (“gas-cap 
drive”), or by the expulsive effects of gas in 
solution in the oil, the gas being released 
from solution and expanded in the reservoir 
as pressure is reduced (“solution-gas 
drive”). It is recognized that gravitational 
force is always operative and may function 
alone or in combination with either of the 
other expulsive forces.® 

In a broad classification, we can classify 
all oil and gas reservoirs into two groups: 
(1) Reservoirs in which edge-water enters 
and replaces the oil and gas as rapidly as 
they are produced, thus maintaining con- 
stant or moderately declining reservoir 
pressure; and (2) Reservoirs in which the 
edgewater is either stationary or else does 
not enter rapidly enough to keep pace with 
depletion, which is accomplished primarily 
by gas expansion. Under this classification, 
we may conceive of any or all of the expul- 
sive forces being simultaneously operative, 
through one or another may be dominant 
curing different periods in the life of the 
reservoir.** 

Energy stored by nature in oil reservoirs 
is dissipated in the expulsion of fluids from 
the reservoir rock and the expulsive forces 
gradually come into equilibrium with the 
forces that resist expulsion. However, the 
energy latent in high-pressure edge-water 
may, under some conditions, be restored 
and sustained by seasonal accumulation of 
meteoric ground water in communicating 
cutcropping strata. Modern systems of oil 
production seek to achieve maximum 
efficiency in utilization of the natural reser- 
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voir energy by regulating the rate of pro- 
duction and controlling the differential 
pressure between the reservoir and the well 
outlets. Reservoir energy may be artificially 
restored hy injection of water or com- 
pressed gas into the reservoir. 

Natural forces resisting expulsion of fluids 
from reservoir rocks. The forces opposing 
drainage of petroleum from its reservoir 
rocks are primarily the expression of in- 
termolecular attraction between the reser- 
voir fluids and the surrounding mineral 
mineral surfaces. A stationary film of liquid 
(oil or water) adheres to all exposed min- 
eral surfaces and will not be removed by 
ordinary methods of drainage. While this 
film is thin, the mineral surfaces exposed 
are very large, and an important percentage 
of the original oil content of the reservoir 
may be so retained after all normal drain- 
age has ceased. If the mineral surfaces are 
coated with drusy secondary mineral de- 
posits, thicker films are retained than if the 
surfaces are glassy. Closely compacted ang- 
ular mineral fragments will retain still 
thicker films in acute re-entrant angles 
and in constriction in flow channels be- 
tween pores.” 

The reservoir pore spaces are of capillary 
size and exert capillary attraction on the 
contained fluids. Capillarity has an import- 
ant influence in determining whether or not 
fiuids may move from and through the pore 
spaces of the reservoir rock.’ Rock pores 
niust be smaller than a certain size to exert 
capillary attraction. For water, the maxi- 
mum critical size is about 0.5 mm in diam- 
eter for an opening of tubular form. Super 
capillary openings of larger size, exert little 
or no capillary attraction and are not a fac- 
tor in drainage of reservoir rocks insofar 
as capillarity is concerned, though they are 
important in determining the permeability 
end storage capacity of the reservoir. Fluids 
within them respond to the ordinary laws 
of hydraulics. Subcapillary openings, gen- 
erally less than 0.002 mm in diameter, exert 
so great an attraction for the contained 
fluids that they cannot be drained from the 
rock by any force that can be brought to 
bear in practical oil-field exploitation pro- 
cedures. 

The selective action of capillarity in draw- 
ing water rather than oil into the smaller 
capillary spaces has been discussed in the 
second article of this series. Water, so seg- 


Fig. 6. Sketch demonstrating manner of application of natural expulsive forces 
in oil and gas reservoir. 


regated from the oil, is also retained more 
effectively than oil in the smaller recesses 
of the reservoir rock. Capillary pressure 
studies have demonstrated that the “capil- 
lary drag” resisting movement of fluids 
through the pore spaces of the reservoir 
rock is a powerful force that must be 
reckoned with in any drainage study. Ex- 
periments have also indicated that a zone of 
capillary retention in the bottom of every 
oil-bearing stratum is likely to remain 
saturated with oil after all drainage ceases 

“Oil-wet” or “water-wet”?P Most of the 
early drainage studies were conducted in 
laboratory apparatus designed to conform 
as nearly as possible with actual reservoir 
conditions, using sandstone cores or well- 
compacted unconsolidated sand to repre- 
sent the reservoir rock. The pore spaces 
were saturated with oil and the core o1 
sand was carefully dried to remove all mois- 
ture, so that the mineral surfaces became 
cil-wet. Later, more careful inspection of 
formation samples disclosed that they in- 
variably contained some connate water and 
that the mineral surfaces in the smaller re- 
cesses of the reservoir rock were, in many 
cases, water-wet rather than oil-wet. The 
oil is usually concentrated in the larger, 
free-draining pore spaces, while the wate: 
is securely retained in the smaller pore 
spaces by capillary force. This explains why 
a reservoir rock containing 20% or more of 
connate water may yield oil with little or no 
water to the penetrating wells 

Research indicates that the mechanism of 
drainage of oil through water-wet capillary 
spaces is quite different from that in a sys- 
tem where the mineral surfaces surround- 
ing the capillary spaces are oil-wet. Because 
of this, results obtained in earlier experi- 
ments using oil-wet media, have been dif- 
ficult to reconcile with results obtained in 
later experiments in which water-wet sands 
and sandstones have been used. In water- 
wet media, if oil moves through the capil- 
lary spaces, it is separated from the mineral 
surfaces by stationary water films. Capil- 
lary and adhesive effects between the oil 
and the mineral surfaces are minimized. If, 
on the other hand, the mineral surfaces are 
oil-wet, a stationary film of oil will be re- 
tained on all mineral surfaces after all 
drainage ceases. Capillary effects will re- 
sult in retention of additional oil. Because 
of cohesion between the moving and ad- 
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jacent stationary oil films, there is a viscous 
“drag” that resists movement of oil through 
the pore spaces. The reservoir rock forming 
the walls of a well will preferentially trans- 
mit water from the reservoir to the well if 
water-wet, while oil will be preferentially 
transmitted if the mineral surfaces are oil- 
wet 

The concept of relative permeability. 
When two or more immisicible fluids are 
flowing together through a reservoir rock, 
each fluid in some degree influences the 
flow behavior of the others. Thus, if oil, gas 
and water are flowing simultaneously 
through a reservoir, part of the pore space 
will be occupied by water, part by oil, and 
part by gas. The portion occupied by water 
end presumably water-wet, will be more 
permeable to water than to oil; and the por- 
tion occupied by oil will be more permeable 
to oil than to water. Gas may displace both 
cil and water and thus reduce overall liquid 
permeebility. These effects are measured in 
terms of “relative permeability”, which ex- 
presses percentage-wise or as a ratio, the 
relative rates or flow of the fluids present 
for a given ratio of fluids in the pore spaces. 
The ratio of permeability to gas divided by 
the permeability to oil (K,/K,) has come 
to be recognized as an important factor in 
many drainage calculations."* 

From relative permeability studies per- 
formed under laboratory conditions, it ap- 
pears that there is an irreducible minimum 
of water and oil content that must inevit- 
ably remain in the reservoir for any given 
conditions. Thus, the percentage of water 
remaining in the pore spaces of a sand or 
sandstone may seldom be reduced below 
about 10% of the pore space, no matter how 
much oil or gas may flow through the re- 
maining pore space. Similarly, water or gas 
flowing through a part of the pore space 
will inevitably leave some of the oil con- 
tent of the sand unrecoverable. 

Multiphase flow through porous media. 
In earlier years, many laboratory drainage 
studies were conducted with oil alone filling 
the pores of a sand body used to represent 
the reservoir rock.® Later investigations 
have shown that a single-phase system is 
unrealistic, for there are usually at least 
two and often three separate fluids moving 
simultaneously through the reservoir rock 
and they mutually influence each other. 
The fluids involved, of course, are oil, nat- 


ural gas and water. Oil and water are im- 
taiscible. Gas is soluble in both oil and 
water, but surplus gas which is often pres- 
ent in excess of that which may be dissolved 
at the existing pressure and temperature, is 
entrained in the oil and water in the form 
of small bubbles which are readily de- 
formed and thus behave in a manner quite 
unlike that of the liquids with which they 
are surrounded. Thus, we may think of a 
three-phase system of oil, water and gas 
moving through the pore spaces of the res- 
ervoir rock, each phase responding to the 
Grainage forces in a different way; each 
phase maintaining its separate identity, yet 
each influencing the behavior of the others.* 

Steady flow vs. unsteady flow. Experience 
indicates that the flow of fluids from pro- 
ducing oil and gas wells is often quite vari- 
able in character. Gas invariably accom- 
panies the oil, but some of it is “free”, some 
in solution in the oil, and the gas-oil ratio 
may vary widely during different time in- 
tervals. Water also accompanies the oil and 
gas in many cases, and the percentage of 
water in the liquid produced by a well may 
vary widely at different times. During a 
certain stage of declining production, wells 
often “flow by heads”, flows of oil alternat- 
ing with flows of gas. This effect is appar- 
ently responsive to the effects of large 
bodies of free gas accumulating in the oil- 
drained spaces of the reservoir rock about 
the wells and periodically taking possession 
cf the drainage channels to the exclusion 
of oil. The percentage of free gas in the 
fluid in motion through the reservoir rock 
increases as the fluids approach the low- 
pressure areas about the wells, so that the 
ratio of gas to oil varies greatly in different 
parts of the reservoir. It is apparent that 
steady-flow experimental data, obtained 
with a single-phase fluid medium, have 
little meaning in practical drainage oper- 
ations, and that we are always concerned 
with a multiphase system under unsteady- 
flow conditions. 

Radial characteristics of flow from petro- 
leum reservoirs into wells. Drainage of 
fluids from oil and gas reservoirs into 
wells theoretically requires that the fluids 
move along radial lines, converging upon 
the wells as centers. This condition imposes 
flow characteristics that differ markedly 
from those exhibited by fluid flow through a 


cylindrical pipe, conduit or channel. As 


the fluids converge on the wall of a well, 
they must flow through an ever diminish- 
ing cross-section of reservoir rock. If the 
volume of fluid moving toward the well 
were constant at all distances from the wall 
of the well, it would follow that the fluid 
must move ever more rapidly as it ap- 
proaches the well. But the volume of fluid 
in motion within the reservoir rock is not 
constant. As it approaches the wall of the 
well, reduction of pressure permits gas to 
escape from solution in the oil; the free gas 
expands as pressure is reduced, with the re- 
sult that the volume of fluid in motion is 
much greater near the wall of the well than 
at points remote from the well. This oper- 
ates to accentuate still further the flow vel- 
ocity in the vicinity of the wells. 

Experiments have shown that the pres- 
sure loss per unit of distance traveled in 
moving fluids through the reservoir rock 
is directly proportional to the rate of flow. 
In one series of tests, conducted in appa- 
ratus designed to simulate reservoir condi- 
tions about a high-pressure flowing well, 
a crude petroleum saturated with dissolved 
gas under a pressure of 1,000 psi, lost half 
of its pressure in moving through the res- 
ervoir sand within 3% feet of the wall of a 
6 inch well. It was determined that the 
fluids were moving 250 times as fast at 
the wall of the well as at a distance of only 
2% feet from the wall of the well. 

Pressure and energy gradients within the 
reservoir rock. From such considerations, 
one may conceive of a pressure gradient 
within the reservoir rock throughout the 
drainage area of a well, and it becomes ap- 
parent that at points remote from the well, 
the pressure loss per unit of distance tra- 
versed by the reservoir fluids is very small 
in comparison with unit losses near the 
wall of the well. A well may drain fluids 
over a radius of hundreds of feet, but most 
of the pressure loss occurs within a few 
feet of the wall of the well. 

The rate at which energy is consumed in 
moving fluids through the reservoir is also 
of interest, and if we conceive of an energy 
gradient within the drainage radius of a 
well, it can be shown that the rate of 
energy consumption per linear foot of 
travel through the reservoir rock increases 
rapidly as the wall of the well is ap- 
proached. At points remote from the well, 
the energy loss is almost negligible. 
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Fig. 3. Curve illustrating form of typical pressure gradient. 





Fig. 4. Curve illustrating form of typical energy gradient. 
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oil and water. 


We may influence the form of the pres- 
sure and energy gradients to some extent 
by imposing back-pressure on the well out- 
let, thus restricting release of dissolved gas 
from the oil, the expansion of free gas, and 
the rate of flow of fluids through the criti- 
cal zone of high pressure loss within the 
reservoir rock immediately surrounding the 
well. More efficient use of gas energy in oil 
expulsion may thus be realized. We may 
also produce oil with less pressure loss and 
with lower gas energy consumption by 
drilling wells of larger diameter through 
the reservoir rock. 

Mathematical formulae for calculating 
flow of fluids through reservoir rocks. Many 
research projects have had as their objec- 
tive the development of a mathematical 
formula by means of which one could cal- 
culate the rate of flow of a liquid through 
the pore spaces of a reservoir rock under 
a given pressure differential.’ It is at once 
apparent that many variables are involved 
in such a computation and that the develop- 
ment of an all-inclusive formula expressing 
the relationship existing between them 
presents a difficult and complex problem. 

One has to go back into the early litera- 
ture of fluid mechanics to find the basic data 
from which our present knowledge of fluid 
flow through porous media was developed. 
As early as 1856, Henry D’Arcy, a French 
physicist, studied the flow of water through 
filter beds and proposed a formula which 
bears his name. As noted in the first article 
of this series, this formula provided the 
basis for a method of expressing the per- 
meability of reservoir rocks, that was 
adopted by an American Petroleum Insti- 
tute committee in establishing the darcy 
unit of permeability. 

In 1897, King and Slichter, of the U.S. 
Geological Survey, published the results of 
an investigation of the motion of ground 
waters through sands and soils, in which 
they offered an empirical equation with the 
aid of which one may compute the rate of 
flow of water through a sand column under 
a given pressure differential.**° More 
recently (1933), Francher, Lewis and 
Barnes,* reporting results of researches 
conducted at Pennsylvania State College, 
have demonstrated application of the 





*See Reference No. 2 in first article of this series. 
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voir sand 


Poiseuille and Fanning equations—well 
known to students of fluid mechanics—to 
movement of fluids through sandstones. 
Muskat and his associates in the Gulf Re- 
search Corporation have published the 
results of extensive experimental and an- 
alytical studies of flow through porous 
media: best recorded in Muskat’s classic 
monograph, “Physical Principles of Oil 
Production”, published in 1949.** 

While these flow formulae are of aca- 
demic interest, it must be admitted that 
they are of doubtful value when we try to 
apply them to actual field reservoirs. In- 
stances may be cited where this or that for- 
mula is seemingly substantiated by field 
observations, but in other cases the same 
formula may produce wide discrepancies. 
It must always be kept in mind that na- 
ture’s methods of forming sedimentary 
strata result in a heterogeneous assort- 
ment of mineral particles of widely varying 
shapes and sizes, with varying degrees of 
compaction and secondary cementation, and 
that the shape and size of the pore spaces 
must necessarily be highly erratic. To as- 
sume any degree of uniformity in these 
matters is unrealistic and conclusions based 
on such assumptions are of doubtful val- 
idity. Because of the wide variation in 
reservoir conditions and the complexity of 
the factors influencing fluid movement 
through the restricted pore spaces, we can- 
not apply any mathematical relationship 
with confidence. 

Reservoir performance. The forces resist- 
ing expulsion of crude petroleum from its 
reservoir rocks are so effective that no 
method of field exploitation yet devised is 
capable of completely neutralizing them. 
Much of the oil actually present in the 
reservoir rocks is unrecoverable by any 
method of field exploitation now known, 
and the percentage recovery that we are 
able to attain is determined by the effi- 
ciency with which we apply the natural ex- 
pulsive forces and such supplementary aids 
as may be applied to release oil held in the 
reservoir rock by adhesion, capillarity and 
pore friction. 

Many factors influence the percentage 
recovery attainable.*® Reservoir conditions 
are of prime importance, particularly the 
character and magnitude of the expulsive 
forces operative, and the permeability of 
the reservoir rock and physical properties 


of the oil. “Water-drive” reservoirs gen- 
erally perform more efficiently than “gas- 
drive” reservoirs. Where natural gas fur- 
nishes most of the expulsive energy, the 
volume of gas and the reservoir pressure 
will be an index of the amount of energy 
available. Gas in solution in the oil is more 
effective than free gas trapped in the struc- 
ture. Gravitational forces, always operative, 
though slow acting, may be highly efficient, 
especially in steep-dipping formations.'” 

The manner in which a field is exploited 
will have an important influence upon the 
efficiency with which the recoverable oil 
may be drained. The field development pro- 
gram must be planned to realize maximum 
efficiency in application of the expulsive 
forces. Where edge-water is furnishing the 
expulsive energy, its rate of invasion of the 
oil-saturated portion of the reservoir should 
be so controlled that water does not by-pass 
and surround bodies of oil-saturated reser- 
voir rock, If gas energy is the primary ex- 
pulsive force operative, production methods 
should be employed which will result in 
minimum slippage of gas through the oil in 
the reservoir rock. Gas should be kept in 
solution in the oil as far as possible. Gas 
trapped in the crest of the structure should 
be retained there as long as possible. 

The rate at which the wells are allowed 
to produce will generally influence recov- 
ery efficiency, and it appears that there is a 
certain maximum efficient rate of produc 
tion (the “M.E.R.”) which should not be 
exceeded. Production in excess of the 
M.E.R. encourages high gas-oil ratios and 
promotes “fingering” of edge-water around 
the less permeable oil-bearing portions of 
the reservoir. Back-pressuring wells r« 
stricts rapid expansion of gas in the critical 
zones surrounding the wells, which result: 
in high rates of flow and excessive pressure 
loss 

The distance apart at which wells are 
spaced has an influence upon recovery effi- 
ciency, particularly where gas energy is 
furnishing the expulsive force. The greater 
the distance that oil must be moved through 
the reservoir rock to find a well outlet, the 
greater will be the amount of energy con- 
sumed in producing it. However, this con- 
sideration should be weighed against the 
knowledge that comparatively little energy 
is consumed in moving oil through the res- 
ervoir rock at points remote from the wells 








Theoretical analysis of the well-spacing 
problem on the assumption that fluids may 
drain effectively over wide areas of reser- 
voir rock, leads some authorities to con- 
clude that widely spaced wells will ulti- 
mately produce as much oil as closely 


spaced wells; but knowledge of the lateral 
variation in permeability and continuity of 
reservoir strata, that is characteristic of 


most reservoirs, suggests that closely spaced 
wells will usually assure a greater percent- 
age recovery. 

The percentage oil recovery obtained in 
actual field operations varies widely, de- 

_ pending upon the reservoir conditions and 
method of field exploitation employed.” 
Many authorities have offered estimates of 
percentage recovery, ranging generally 
from as little as 10% of the original oil con- 
tent to as much as 90%. It is difficult to ap- 
praise the dependability of such estimates 
because, in most instances, we have no pre- 
cise means of determining the original oil 
content of the reservoir, nor of estimating 
the residual oil content after all econom- 
ically recoverable oil has been produced. 
In laboratory apparatus, we may determine 
these quantities with certainty, but the high 
recoveries obtained under relatively fayor- 
able laboratory conditions are probably not 
a dependable guide in estimating the recov- 
ery that we might hope to obtain under 
generally adverse field conditions. 

In laboratory apparatus, with uniformly 
compacted, highly permeable sand repre- 
senting the reservoir rock, and with drain- 
age occurring over relatively short dis- 
tances (i.e., a few feet at most), maximum 
recoveries of about 35% have been ob- 
tained from oil-wet sand by solution-gas 
drive, and as much as 75% by water-drive. 
Under field conditions however, it seems 
unlikely that ultimate recoveries will ex- 
ceed half of the values suggested. The more 
conservative authorities agree that actual 
field recoveries seldom exceed 50% of the 
original oil content of the reservoir and 
may often be as low as 20%. This is in “pri- 
mary” field exploitation, using only na- 
ture’s expulsive forces. Additional recovery 
may be obtained by the so-called “second- 
ary” methods of field exploitation involving 


use of external energy, as in injection of . 


gas or water under pressure into the reser- 
voir to supplement nature’s forces. 

In reservoir drainage studies and in oil 
property appraisals, it is necessary to adopt 
some practical method of estimating re- 
coverable reserves of oil and gas. Several 
different methods have been devised for 
doing this, none of which is capable of 
yielding more than approximate values. A 
method of projection of time-rate produc- 
tion graphs has been widely used and is 
fairly dependable where conditions are 
favorable for its use. A method based on 
estimates of the storage capacity of the 
reservoir rock, the percentage oil saturation 
and percentage recovery, must often be 
used, but uncertainty concerning the 
criteria involved usually leads to results of 
uncertain value. Probably the most de- 
pendable method yet devised for estimating 
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recoverable reserves of oil and gas is one 
employing the principles of “material bal- 
ance.”'* Theoretically, if complete produc- 
tion data and information concerning the 
reservoir conditions at different times is 
available, it should be possible by this 
means to calculate the initial oil content of 
the reservoir and that at any subsequent 
date, or after any assumed residual field 
pressure is reached. Unfortunately, com- 
plete information for use of this method 
is seldom available, but as application of 
the principles of reservoir engineering 
progresses, we may expect to find this 
method more widely employed. 
Conclusion. In bringing to a close this 
review of progress in reservoir technology, 
we might reasonably conclude that im- 


. portant progress has been made in reaching 


an understanding of a very complex series 
of engineering problems. These problems 
involve interpretation and application of 
modern physical and chemical principles 
and familiarity with the earth sciences. Col- 
lectively, they represent an important seg- 
ment of the rapidly developing profession 
of petroleum engineering.* 

An effort has been made to present the 
more important concepts in terms that one 
having only elementary training in the 
basic sciences might readily understand. 
To engineers specializing in reservoir engi- 
neering, it will probably appear that the 
method of presentation has resulted in an 
over-simplified, purely descriptive version. 
No effort has been made to appraise the 
many worthy efforts that have been made 
during recent years to treat these problems 
on a strictly quantitative basis.° On the 
other hand, many petroleum engineers feel 
that some of the more recent scientific 
papers on different phases of reservoir 
technology have been so unrealistic in their 
assumptions of uniformity in reservoir con- 
ditions as to be little more than mathemati- 
cal abstractions. The writer believes that 
while the quantitative approach is making 
important contributions to our understand- 
ing of reservoir conditions and our ability 
to interpret field data, we have not as yet 
reached the point where we can apply the 
more intricate mathematical concepts with 
the confidence that an engineer must have 
in his work. 

Though much has been accomplished 
during the past two decades, research on 
various aspects of reservoir technology is 
continuing and for many future years will 
doubtless offer prospects for new, important 
information. Each research project con- 
tributes its bit of information, and as these 
bits fall into place, as in a jig-saw puzzle, 
the picture becomes ever more complete.® 

Only those well versed in the scientific 
background of this rapidly developing field 
of technology are qualified to appraise the 
value of each contribution to our general 
fund of knowledge, and to reconcile the 
conflicting results that sometimes appear. 
But all who are in any way concerned in 
the exploitation of oil and gas fields have 
a stake in this development, and should 
strive to keep abreast of progress and to 


obtain a practical understanding of what is 
being accomplished. Many of the oil and 
gas industry’s important problems have 
their roots in reservoir technology.** Prob- 
lems of well spacing, well management, 
secondary recovery, proration, unitization, 
reserve estimates, property appraisals: all 
depend upon an understanding of reservoir 
technology for their correct solution. END 
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Fig. 1. Apparatus for studying two-phase flow 
through a sand column, University of California 
Petroleum laboratory. 


Fig. 2. Segment of reservoir rock about a well il- 
lustrating radial drainage. 


Fig. 3. Illustrating form of typical pressure gradient. 
Fig. 4. Illustrating form of typical energy gradient. 


Fig. 5. Graphs showing influence of connate water 
on relative permeability to oil and water. 


Fig. 6. Sketch demonstrating manner ef applica- 
tion of natural explusive forces in oil and gas reser- 
voir. 


Fig. 7. Sketch illustrating retention of oil films 
and gas bubbles between reservoir grains. END 
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Dowell scientist using the Optical Emission Spectrograph to get an accurate analysis of samples sent in from the field. 
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Analyzing brines and other waters to determine 
their formation sources is easy for this laboratory 
detective. Among the instruments at his disposal is 


this Optical Emission Spectrograph, capable of 


tracking down impurities as low as .0001 per cent 
in certain compounds. Instruments like this are 
in constant use by Dowell scientists as they 


search for answers to your well-treating problems 


They’ve got an eye to the future, too. For in this 
completely equipped and modern laboratory, new 
methods and treatments are being found to make 
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Summaries of petroleum legislation and/or 
concessionary arrangements 

in the following countries have been 
compiled and will be available soon: 


Algeria Kuwait 
Argentina Lebanon 
Australia Libya 
Bahamas Islands Mexico 
Bolivia Vicaragua 
Brazil Veutral Zone 
British Honduras Pakistan 
Chile Panama 
Costa Rica Papua 
Colombia Peru 

Cuba Philippines 
Ecuador Portugal 
Egypt Saudi Arabia 
France Spain 
Vorocco Switzerland 
Guatemala Syria 

Haiti Trinidad 
Honduras Tunisia 
India Turkey 

Iraq Venezuela 
Israel 

ltaly United States 





Summaries are in loose-leaf form and 

are maintained current as required by the 
passage of new legislation. 

They may be purchased in a single volume 
which contains summaries of all 

the countries listed, or on an individual 
country basis. Price range from 

$10 to $20 per country, up to $190 

for the complete set, 

including revisions for one year. 
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The petroleum law now under consideration in Italy 

will set a world’s record for royalty rates in unproven 

areas, if passed. The following summary of royalty 

rates is extracted from WORLD PETROLEUM 

LEGISLATION, a new service which contains digests 

of oil laws of 45 countries, maintained up to date by 

regular revisions in a loose-leaf volume. Information 
WORLD ROY ALTY R ATE \ regarding the service, which will be available for pur- 
chase next month, can be obtained through WORLD 
PETROLEUM, 604 Fifth Avenue, New York 20, New 
York. 


ft passage of the new petroleum law in 
Italy, which has already received the ap- 
proval of the Chamber of Deputies and will 
come up for consideration by the Senate 
this month, will put Italian royalty rates 
among the highest in the world. There are 
some which are higher, for example Vene- 
zuela where “special advantages to the 
nation” have brought bids carrying royalty 
offers up to 25% (offered by the Sun- 
Atlantic syndicate), but these are all on 
areas which are considered proven or 
nearly so and in the heart of the richest 
oil land in the world, where Italy remains 
to be tested. Egyptian rates run high also, 
up to 25%, but this is a special arrange- 
ment on conversion of only part of the ex- 
ploration area. 

Under the concept of equal division of 
profits between the operator and the gov- 
ernment. these royalties have the effect of 
putting a minimum or floor under which 
the company’s contribution cannot go. Thus, 
even in the event of a net loss which would 
reduce the company’s contribution by the 
income tax to zero, at least the amount of 
the royalty would have to be paid. In some 
cases, as in the Neutral Zone, there is a 
fixed amount below which royalties them- 
selves cannot fall and this would be payable 
presumably even if operations ceased. 

There are several countries which make 
use of a sliding scale of royalties. Some use 
it to encourage production in more distant 
areas in the same manner as lower taxes 
on distant or inaccessible areas. Thus in 
Argentina, rates vary from nine to 12% 
depending on the distance from port facili- 
ties, production rates and transportation 
facilities available. Bolivia also gives re- 
duced rates on the more inaccessible parts 
of the country, or on areas which are con- 
sidered less favorable. Colombia has also 
adopted this system, as has Ecuador. France 
is an unusual example of a major European 
area which has partially adopted this same 
system, generally it is restricted to Latin 
America. As an incentive to production, 
many countries give lower rates on higher 
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levels. This is the case in Argentina. 
Although it would seem logical that 
royalty rates could decrease with rising 
production levels as an incentive to higher 
production rates the opposite is true. Gen- 
erally the higher production, as in France, 
Costa Rica, Italy, Nicaragua, Trinidad and 


others, pays a higher royalty rate. The use 
of rates to encourage exploration, as pre- 
viously mentioned, is common as is their 
use to encourage refining as is done in Cuba 
and in Venezuela, the latter imposing a 
royalty penalty on “refining in areas not 
considered consuming areas.” 





WORLD ROYALTY RATES ON CRUDE OIL PRODUCTION 


Country Amount Remarks 

Argentina 9% to 12% Reducible to 9% depending on production, transportation 
and distance. 

Australia 5% to 10% Western Australia rates 

Bahamas 124%2% Levied on sales value of production ’ 

Bolivia 11% May be reduced in Zones 1 & 2 to 742% for 15 years 

Brazil 10% Production restricted to -overnment or nationals 

British Honduras 12%% Levied on sales value of production 

Colombia 3% to 13% On government lands depends on distance of producing sit 
from coast. Offshore royalty 10% 

Costa Rica 10% to 1654% 10% below 5,000 b/d production, 16°4% on over 15,000 b/d 
(Based on Union Oil contract, no petroleum law). 

Cuba 11% 10% goes to govt., 1% to land owner. Reducible to 9% if 
producer refines in Cuba. 

Ecuador 5% to 11% Varies with distance from nearest port, 11% 1 to 50 kilome 
ters, to 5% over 600 kilometers. 

Egypt 15% to 25% 15% on first half of converted exploration area, 25% on 
second half, 25% throughout on extension 

France 6% to 14% 6% on production of 1,000 b/d, rising to 14% on 20,000 b/d 
Reducible with distance by 02% on production 500 to 600 
kilometers from point of export, .04% when distance is be- 
tween 500 and 700 kilometers and 02% per 100 kilometers 
thereafter. 

Guatemala 124% 4% of royalty goes to surface owner 

Haiti 10% Represents maximum royalty 

Honduras 5% 2% of royalty goes to surface owner 

Italy 2.5% to 22% 2%% on production per well to 30 b/d, up to over 1,920 b/d 
production. (Proposed Law.) 

Libya 121%4% Payable on market price in nearest port 

Neutral Zone 33¢-55¢ 33¢ per barrel payable by Aminoil, 55% by Pacific Western 

Nicaragua 7% to9% 7% on first 2,000,000 barrels production, 9% on production 
over 500,000 barrels 

Panama 1674% 

Papua 10% 

Philippines 121424% 

Spain 5% 

Switzerland 4% to 15% 4% in Bern Canton, 3% in Vallais, 4% in Ticino (plus 
2% to concession holder and 1% to discoverer and 15% ir 
Geneva canton. 

Trinidad 10% to12%% Varies from 10% on production up to 350,000 barrels in half- 
year period to 1242% on production over 550,000 barrels in 
half-year period 

Turkey 12%% 

Saudi Arabia 12%% 

United States 12%% Represents minimum Federal rate on proved properties 

Venezuela 1674% Maximum rate established in law. Higher rates payable for 


special area bids 
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The non-propelled floating tender has become the trademark of the 
offshore oil business. Anchored to the drilling platform, these units 
provide luxurious accommodations for the crew plus power for the 


rig and have 


drilling metho 


roved the most economical and fastest offshore 
yet devised. Gulf shipyards are loaded to capacity 


with orders for such units as were seen recently with the launching 


New Floating Tenders for Offshore Work 


Wm those words the Levingston ship- 
yards witnessed last August the rarest 
of sights—a sponsor who broke the bottle 
of champagne on the very first swing. 

The recipient of this “very first try” was 
one of two 260-foot offshore drilling tenders 
built for the Reading and Bates Offshore 
Drilling Co. at the Orange, Texas yard of 
Levingston Shipbuilding Co. The sponsor 
with the Mickey Mantle-type swing was 
Mrs. J. W. Bates, the wife of one of the 


The first diesel-electric drilling tender to be built 
for Gulf Coast offshore oil operations is the tender 
“KERMAC In,” built by Equitable Equipment Co. for 
Kerr-McGee Industries. The “kermac i” has a 
heliport on top of the living quarters. 


































A sistership to the “jy. w. BATES” is the tender “J. c. 
craic,” built by Levingston for the CATC group, 
shown on drilling location in the Gulf of Mexico. 


























By James W. Calvert 


founders of the company for whom the 
vessel was named. 

Both the Reading and Bates tenders were 
christened on the same day, but Mrs. 
George M. Reading, sponsor of the vessel 
named for her husband, fell into the more 
popular category of the “hundreds” who 
smashed the traditional bottle on the second 
try. 

The double-christening ceremony was 
but one of a series of such events that 
have taken place during the last few 
months in the overworked Gulf Coast ship- 
yards, jammed with mobile drilling units, 
permanent platforms and other tools being 
built for the offshore oil industry. 

Non-propelled drilling tenders, each with 
innovations designed to cut the enormous 
costs of offshore drilling, also have been 
completed recently by Equitable Equip- 
ment Co. at its Mandeville, Louisiana, ship- 
yard and by American Marine Corp., for- 
merly Alexander Shipyard, in New Orleans. 

In the Reading and Bates facilities, Lev- 
ingston claimed a “first” by producing a 
completely packaged offshore drilling unit, 
consisting of the tender, drilling platform 
and a compact, unitized structure which 
contains all of the necessary drilling ma- 
chinery and can be neatly lifted into place 
in two simple operations. 

Equitable’s “first” was a diesel-electric 
powered drilling tender built for Kerr- 
McGee Oil Industries which supplies elec- 
tric power to the drilling rig, while Ameri- 
can Marine converted a wartime-LST into 
an all-electric drilling tender which has the 
added advantage of carrying its own drill- 
ing rig on deck, 

The latter vessel, recently delivered to 
Delta Marine Drilling Co. of Tyler, Texas 
and named for its president, Joseph Zeppa, 
contributed another “first” to the offshore 
oil industry by supplying an A.C. rather 
than a D.C. electrical system, thus provid- 
ing maximum safety and minimum main- 
tenance. 

After three years of intensified operations 
in the submerged oil fields of the Gulf of 
Mexico, off the Texas and Louisiana coasts, 
the drilling tender has become standard 
equipment for the seagoing oil men. 

There are three methods of drilling at 
sea. The mobile platform, or submersible 


unit which can be moved from one location 
to another, is becoming the standard meth- 
od of wildcatting. Once a field has been es- 
tablished the usual procedure is to build 
giant self-contained platforms, from which 
multiple wells can be drilled, or to utilize 
small permanent platforms which can be 
serviced by floating tenders. The latter is 
by far the more popular and less expen- 
sive method. 

The tender, anchored head-on to the 
drilling platform and connected by flexible 
catwalks, hose and electric power connec- 
tions, serves as power plant, warehouse, 
mud pit, and living quarters for the drill- 
ing crew at sea. Because the crews are re- 
quired to spend long tours of duty aboard 
the offshore tenders, the drilling contractors 
and oil companies have made life for them 
as pleasant as possible, providing air-con- 
ditioned quarters whose appointments com- 
pare with those of the finest hotels. 

The two Reading and Bates non-pro- 
pelled tenders are similar in design to the 
five other tenders built by Levingston dur- 
ing the last two years. Built to class under 
rigid inspection of the American Bureau 
of Shipping and the U. S. Coast Guard, this 
type tender is 260 feet long, with a molded 
breadth of 54 feet and molded depth of 18 
feet 3 inches. 

The main engine drive group consists of 
three Waukesha diesel engines feeding into 
a compound which drive two National 
G-1000 mud pumps. Electric power for 
lighting and auxiliary services is provided 
by two 225 KW Columbia generators, 
driven by air-starting Caterpillar diesel en- 
gines. 

Storage facilities include four bulk mud 
bins built on the main deck, with a capac- 
ity of 1,100 sacks. Reserve mud pits hold 
1,538 barrels of drilling mud and active pits 
have a capacity of 554 barrels. Fresh water 
storage consists of two tanks each with 630- 
barrel capacity and drilling water tanks can 
store an additional 13,000 barrels. 

Drill pipe, tubing and casing are stored 
on racks on deck and can be transferred 
fom supply boats and to the drilling plat- 
form by means of a 75-foot boom crane. 

In the forward superstructure are com- 
fortable air-conditioned quarters for fifty 
men, each room being equipped with indi- 
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The “CLAYTON G. DORN” owned by Llano Drilling Co., is towed to sea for its first offshore job. Levingston has completed six of these giants, now has two others under con- 


struction. 


vidual temperature control. There is a 
modern galley, well equipped with stainless 
steel kitchen appliances, spacious dining 
rooms where crews are served cafeteria 
style, thirty-two men at a time, and a well- 
appointed recreation room. 

The roof of the superstructure forms a 
64 x 54 foot helicopter flight deck. 

What makes the Reading and Bates facil- 
ity unique, however, is the Levingston-de- 
signed drilling platform power unit which 
weighs slightly more than 300 tons and is 
compactly arranged on two structures. To 
facilitate handling at sea, the two sections 
can be lifted to a drilling platform and 
bolted together with eight bolts, four to 
the side. 

The unit is 64 feet long, 40 feet wide and 
30 feet high. One section contains the drill- 
ing power unit, consisting of two Waukesha 
model VLRDBS diesel engines which sup- 
ply power to the drawworks and rotary 
table as well as to an auxiliary mud pump, 
and a Caterpillar diesel auxiliary generator. 

The second section consists of the derrick 
floor, with the driller’s console, degasser, 
bug blowers, and other necessary drilling 
equipment. This compact unit can be en- 
tirely self-contained in the event the tender 
must be moved from the drilling platform. 
Auxiliary power plants and mud pumps can 
be put into operation to permit work to 
continue independently of the tender’s 
power facilities. 

The machinery of this unitized rig con- 
sists of an Ideal two-section type B-18G- 
14%, drive group complete with the two 
Waukesha engines and Ideal Gyrol No. 270 
fluid drives, Worthington 2% CFI pump and 
Westinghouse 5YC-1 air compressor. There 
is an Ideal C-250 mud pump, Ideal type MS 
rotary, Ideal 1306 drawworks, 40 kw Cater- 
pillar generator, a Schlumberger unit, and 
built-in water and fuel tanks. 

Its designers believe this to be the first 
unit ever built with all drilling machinery 
mounted on a single foundation that could 
be lifted bodily into place. 

Reading & Bates Offshore Drilling Com- 
pany is one of the newer concerns to enter 
the field of submerged drilling. The first of 
the two tenders to be completed, the “J. W. 
Bates,” is under contract with the CATC 
group composed of Continental Oil, Atlan- 
tic, Tidewater and Cities Service. The sec- 
ond Reading and Bates tender, the “George 
M. Reading,” was approximately 25% com- 
plete at the time of the twin christening 
ceremony in August. 

Also working for the CATC group is the 
newly completed Kermac Drill Tender III, 
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Kerr-McGee’s diesel-electric tender which 
utilizes GM _ Electro-Motive locomotive 
units. Kermac III was the first offshore 
tender to supply electric power for drilling. 
Most offshore wells get their mud supply 
from tenders but have power units on the 
platforms to operate drawworks and rotary 
table. The Kerr-McGee tender supplies all 
power, although the platform is equipped 
with a stand-by unit in the event it is nec- 
essary to move the tender away from the 
rig. 

The power plant of the Kermac rig con- 
sists of three units, cach composed of an 
875 hp Electro-Motive Model 567-C diesel 
engine driving two 500 kw Model D-39-G 
direct current generators and their exciters. 
Two of the units are permanently installed 
in the tender. The third is for the drilling 
platform and can be used in conjunction 
with the tender power plants or separately, 
in the event of an emergency when the 
tender might be forced away from the plat- 
form because of weather. Electric traction 
motors, similar to those which drive electric 
locomotives, actually operate the drilling 
machinery, getting their power directly 
from the generators aboard the tender. 

Other than the electric power plants, the 
layout of the Kerr-McGee tender is similar 
to other such vessels designed and built at 
the Equitable yard. There are storage facili- 
ties for 13,000 barrels of drilling water and 
24,000 gallons of diesel fuel, two Emsco 
D-1000 mud pumps, a Halliburton cement- 
ing unit, storage for pipe, cement and bulk 
drilling mud, and the usual air-conditioned 
living quarters and heliport. 

The latest drilling tender to go into serv- 
ice, Delta Marine Drilling Co.’s “Joseph 
Zeppa,” also is a diesel electric power plant 
but is unique for drilling operations in that 
AC power is utilized in driving the mud 
pumps and draw works. Its designers 
claim that the AC application accomplishes 
speed and torque control by use of D.C. 
rectifier-supplied eddy-current couplings. 

The engineers point out numerous ad- 
vantages in this type of electrical system. 
First, all drilling equipment requirements 
and ship service are drawn from a common 
3 phase, 440 volt, 60 cycle system. Because 
AC motors do not have the sparkling tend- 
ency common to D.C. motor commutation, 
the system introduces a_ safety factor 
through reduction of explosion-proofing 
problems. 

The main power plant consists of two 
General Motors model 12-567A diesel en- 
gines, rated 1,080 hp at 720 rpms, which 
drive two 750 kw Allis Chalmers gen- 


erators. The auxiliary service plant is a 
single 3-268A GM diesel engine, rated 150 
hp at 1,200 rpms, which drives one 100 kw 
Westinghouse generator. 

Drilling equipment on a separate plat- 
form, which is a part of the overall unit, 
includes an Emsco J-1250 drawworks with 
selective transmission, driven by two 700 
hp Westinghouse 440 volt, 3 phase, 60 cycle 
electric motors. The Lee C. Moore derrick 
substructure, with Cantilever to accommo- 
date the drawworks, is mounted on skid 
beams. The derrick is a 30’ x 30’ x 140’ 
Lee C. Moore type K, 1,100,000-pound 
capacity. 

The tender is equipped with one Bethle- 
hem Delco 600 and one Bethlehem G85 
slush pumps, while on the drilling platform 
is an Ideal C-250 standby pump, driven by 
a 400 hp electric motor coupled through a 
No. 8 Elmagoo coupling. 

Another feature of the “Joseph Zeppa” 
is its deck arrangement which permits the 
entire drilling unit to be carried by the 
tender itself, thus eliminating the need for 
a separate barge to move the drilling equip- 
ment to the platform at sea. The tender 
merely draws alongside a permanent drill- 
ing platform and the drilling equipment is 
lifted by the vessel’s 30-ton derrick 

The tender, a converted LST 328 x 50 
x 28 feet, was reconstructed, equipped and 
outfitted in strict accordance with ABS, 
U.S. Coast Guard and Public Health Serv- 
ice regulations. In addition to the power 
plant, main mud pumps, active and reserve 
mud pits, and other mechanical services on 
the tender, there is also the usual fully 
air-conditioned, mahogany-panelled quar- 
ters for 48 men with two recreation rooms, 
large cold-storage rooms, galley and mess 
hall. A four-man hospital is provided and 
a helicopter deck is located over the quar- 
ters 

The christening of the “Joseph Zeppa” 
took place on August 25. There was the 
traditional cocktail party, the blink of flash- 
light bulbs, the walking tour of the vessel 
the customary congratulations to officials 
but something seemed to be missing 

The ladies retired to the air-conditioned 
comfort of the living quarters, to admire 
the decor and the comparative ijuxury 
which will be afforded drilling crews of the 
Delta Marine Company 


“When are you going to break th 
bottle?” somebody asked Mr. Zeppa 

“Oh, we're not going to break a bottle.” 
answered the amiable president of Delta 
Marine. “We drank all the champagne last 
night.” —END 
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RESERVOIR 


ARLY in 1955, it was decided that an ad- 

ditional 3,500,000 barrels of fuel oil 
storage would be required at the Amuay 
Refinery by Sept. Ist, to meet the fore- 
casted sales demand for the winter 1955- 
1956. Since there was insufficient time to 
erect conventional steel tanks, it was de- 
cided to construct an earthen reservoir if 
soil conditions and costs permitted. 





Of several sites in the Amuay area con- 
sidered, one along the shore of the bay be- 
low the cliff line was selected. The shore 
in the vicinity consists mainly of salt flats 
and low areas of clay, blow sand, and silt 
washed down from the cliff. The site se- 
lected is a pocket between the road and 
cliff. It is roughly 330 feet wide by 1,300 
feet long with an average elevation of 13 
feet above mean low water. The cliff is 75 
feet high with clay extending from the base 
to the 6 foot thick cap of limestone. The 
fuel oil storage tankage is on the mesa 
immediately above the area. (See Figure 
No. 1). A preliminary survey and exami- 
nation of the soil indicated the site was 
satisfactory and that construction costs 
would be reasonable. Undisturbed soil sam- 
ples from the area were sent to Dr. T. 
William Lambs of Massachusetts Institute 
of Technology, for study and recommenda- 

Construction in progress. tiens. The firm of Lopval, C.A., was em- 
ployed to make soil borings in the area to 
Completed reservoir with about 700,000 barrels in storage. determine the subsoil conditions. 





Because of the lack of experience in the 
use of earthen dams in oil service all de- 
sign information and recommendations 
were based on laboratory results. The tests 
indicated that the clay in the site selected 
is an excellent material for the construction 
of a dam and impervious compacted clay 
bottom for the reservoir. Oil permeation 
tests employing a pressure equal to 60 feet 
of oil showed that the permeability of the 
compacted clay to oil was essentially zero. 
As a matter of fact in none of the oil pene- 
tration tests conducted was there any sig- 
nificant penetration of oil into the com- 
pacted clay. Tests to determine the effect 
of dispersants on the liquid limit of the 
clay indicated that sea water was as effec- 
tive a dispersant as any of the added 
chemicals. 


Nineteen soil borings (Gow method) to a 
depth of 50 feet were made in the area. 
The tests showed a soft material, 0 to 3 
blows per foot, in some areas within the 











Working 20 hours per day last summer, Creole Petroleum 
Corporation built an emergency open reservoir, capable of 
storing 3,500,000 barrels of fuel oil. The installation operated 


| successfully through the winter season with little or no loss. 


MEETS PEAK FUEL DEMAND 


dam site. The thickness of the material 
varied but in general increased toward the 
beach. Additional borings were made to a 
depth of 8 feet with a 24-inch power post 
hole digger along the centerline of the pro- 
posed dam. Samples from these borings 
showed the low blow material to be soft 
blue clay with a high moisture content. 
Since the thickness and location of the 
material was not extensive it was decided 
that the water released during the com- 
paction could be handled by a drainage 
structure in the dam. The results of the 
soil borings also indicated that there would 
be some settling of the dam and a smaller 
amount of the bottom of the reservoir. 

Based on laboratory and field tests, a 
symmetrical dam 43 feet high with a 13 foot 
wide crown and side slopes of 1.5 to 1 in 
the upper half and 2.5 to 1 in the lower 
half was designed. (See Figure No. 2). The 
length of the dam is 1,246 feet. The eleva- 
tion of the finished bottom at the lowest 
point is 4% feet above sea level and the 
crest of the dam 51 feet. 

To accelerate the draining of the soft blue 
clay under the dam a sand blanket 3 feet 
thick and extending from 6% feet inside 
the center line to the outside toe was pro- 
vided. The side slopes were sprayed with 
two coats of cut-back asphalt. A topping 
of crushed rock and asphalt was placed on 
top of the crown. Along the cliff line the 
back slopes were cut to 1.5 to 1 with 10 
foot wide bench at the 50 foot elevation. 
This bench is to provide access to all sides 
of the reservoir and also carry off rain 
water from the upper slopes. The face of 
the cliff was sprayed with two coats of 
cut-back asphalt. An access ramp for main- 
tenance equipment to enter the reservoir 
was constructed along the cliff line. 

A single 20-inch pipe line from the re- 
finery fuel oil manifold was used for filling 
and discharging the pit. Two 1,752 gpm 
rotary pumps powered by 200 hp electric 
motors handle the oil from the reservoir. 
The pump suctions are connected to the in- 
take structure by two 24-inch lines through 
the dam. Each pump has two suctions, a 
high suction inside the 18-inch skimming 
wall, and a low suction in the bottom of the 
reservoir. (See Sketch No. 3). Water draw- 
off is handled by a 250 gpm pump mani- 
folded to the lower suction and discharging 
to the refinery separator through a 4-inch 
line. 
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The construction contract was awarded 
to Caminos, C.A., for the erection of the 
dam and compaction of the clay lining. 
Creole refinery forces installed the pumps 
and piping. Construction started June 7 
(Figure No. 4 is a photo of the area before 
starting construction) and by working a full 
20 hours a day was completed by August 


30th. Stationary flood lights were installed 
along the dam and portable lights were 
used on the cliff line. The contractor had 
available for the work two 12-cubic yard 
turnapulls; five 12-cubic yard scrapers and 
tractors; two regular type highway sheeps 
foot rollers and tractors; two rubber tired 
rollers; three D8 bulldozers; three road. 


Wap of storage area 
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Vertical section along center line of dam. 


patrols; two pulvimizers; one dragline and 


several water trucks. A soil and clay con- 
trol laboratory was set up at the work site 
and continuous compaction, moisture, and 
density tests were run. Control rods were 
placed at 66 foot intervals along the center 
line of the dam to measure settlement and 
to detect the presence of water level in the 
fill. The rods were made of one inch sec- 
tional brass tubing with a flange welded on 
the bottom and the lower section was 
perforated. Elevations of the flanges were 


recorded daily. During construction the 
dam settled approximately six inches and 
it is expected that the settlement will con- 
tinue at a decreasing rate for about a year. 
To provide for the settlement an additional 
two feet of fill was placed in the dam. 
There has been no indication of water en- 
tering into the dam structure from the 
lower formation. 

The bottom and the upstream face of the 
dam were lined with a specially compacted 
material. The dam lining is equipment 


Suction pad and vortex breaker with lines for filling and emptying reservoir. 
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width thick and the bottom is eight inches 
thick. In these areas the soil was thoroughly 
worked with pulvimizers and then rolled 
with rubber tired rollers. (See Figure No. 
5, view of construction in progress). Se- 
lected material was used for the dam lining 
and the material in place was worked for 
the bottom. The specifications for material 
in these sections were more severe than 
for the dam: liquid limit greater than 30%; 
largest particle % inch; percent finer than 
200 more than 35%. For compaction the 
dry density was held at more than 90% 
and water content at the optimum plus 
two. Due to the high moisture content of 
the material in its natural state moisture 
control was difficult at times. The dry den- 
sity of the material ran around 116 pounds 
per cubic foot. 


During the construction 12 million cubic 
feet of material were handled of which ap- 
proximately 25% was spoil. The spoil ma- 
terial was placed below the downstream toe 
of the dam for an overburden. The com- 
pleted reservoir has a capacity of 3,750,000 
bbls. at the 46 foot level which provides 
three feet free board on the dam and below 
the bench. During the period that the res- 
ervoir was filled the wind velocity was con- 
siderably less than normal. However, on 
several days when the velocity did ap- 
proach the average for the year, no wave 
action was apparent on the oil surface. 


Fuel oil was turned into the reservoir 
Sept. 5 (Figure No. 6 is a view of reservoir 
with approximately 700,000 bbls. in stor- 
age) and on Oct. 21, 3,500,000 bbls. were in 
storage. The temperature of the oil to the 
reservoir was approximately 150-160°F, 
viscosity 165-175 SSF at 122°F and flash 
point 180 to 200°F. During the months of 
September and October it rained 7.1 inches 
which is considered exceptionally high for 
the area which has an average yearly rain- 
fall of 11 inches. No serious erosion or 
slides occurred in the dam or back slopes 
and tests on the oil in storage indicated 
that the rain water settled out in a short 
time. Water is pumped out through the 
lower suction connection and discharged 
into the refinery separator. 

The procedure for loading oil from the 
reservoir is to pump it into a 150,000 bar- 
rels steel tank for blending with 20 to 30% 
hot fuel oil from the refining units. Running 
into the tank provides the facilities for 
gauging the reservoir withdrawals and 
ships’ cargoes. During November the tem- 
perature of the oil in the reservoir aver- 
aged 95°F, viscosity 171 SSF at 122°F and 
flash point 230°F. The low temperature in 
the pit would restrict the loading rate if 
the fuel were not heated by the hot oil. 
Additionally it was believed the oil in the 
reservoir might go off specification due to 
high viscosity of bs&w. To date the viscosity 
has been on test even though some evapo- 
ration has occurred. Minor difficulty has 
occurred with high bs and w contents but it 
has been readily corrected. In early De- 
cember, the reservoir storage had been re- 
duced to 1,600,000 barrels, and it was out 
by the end of March. END 
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A New Zealand Railway's publicity photograph showing 


a steam locomotive, fired by BP heavy furnace 


BP POWERS NEW ZEALAND’S RAILWAYS 








ON THE RAILWAYS of New Zealand, BP fuels ever-growing demand for petroleum products. 
and lubricants are speeding trade and Crude oil is processed at fourteen BP 
transport. refineries in nine countries. The finished 

Throughout the United Kingdom and products are marketed under the green and 
Western Europe, in the Middle East and yellow BP Shield a familiar symbol of 
India, in Africa and Australia, The British progress on the land, sea and air routes of the 
Petroleum Company is helping to meet the world. 


The BP Shield is the symbol of the world-wide organisation of 


The British Petroleum Company Limited 


BRITANNIC HOUSE + FINSBURY CIRCUS + LONDON, E.C.2 
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Oil Company Staff Changes 





B. R. DORSEY has been appointed coordinator in 
the Gulf Oil Corp.’s manufacturing department. Mr. 
Dorsey succeeds the late E. J. Kirberg. Mr. Dorsey 
was transferred to Pittsburgh in 1955. He will con- 
tinue to be located in the General Office, Gulf Build- 


ing, Pittsburgh 


HOWARD M. TEMPLE has been appointed secre- 


tary and C. H. Calvert, Jr. production manager of 
Commonwealth Oil Co. of Houston. Until recently, 
Mr. Temple was legal adviser to the Pan American 


Production Co.’s land department, and was formerly 
with Hunt Oil Co. in Dallas. Mr. Calvert will be in 
charge of Commonwealth’s drilling and production 
activities in the Gulf Coast, South Texas and South 
Louisiana areas 


FRED H. KAYE has been appointed office mana- 
ger for the Philadephia general sales department of 
Sun Oil Co. He succeeds M. B. Parmalee, whose new 
assignment will be announced at a later date. Mr. 
Kaye joined Sun Oil Co. in 1933. 


J. L. IRVIN has been named general manager of 
the domestic pipe line department for the Gulf Oil 
Companies. Walter L. Shannon has been named 
manager of domestic pipe line operations. They will 
continue in Houston. Both are veteran pipeliners; 
Mr. Irvin started with Gulf in 1917 and Mr. Shannon 
in 1920. 


CALDWELL STARKEY has been named district 
geologist for Jamaican Stanolind Oil Co. at Kings- 
ton, Jamaica. He transfers from Corpus Christi, 
Texas, where he was district geologist in charge of 
exploration for Stanolind. In Kingston he will have 
supervision of all exploratory activities on the island 
and submerged lands. 

Jamaican Stanolind holds an exclusive oil and 
gas prospecting license from the Jamaican govern- 
ment on the island and for offshore areas an average 
distance of 12 miles from shore. The company 
spudded its first wildcat June 3 in the Santa Cruz 
mountains southeast of Malvern. 


PHILIP A. KAHLE, JR. has been named manager 
of refining for the Frontier Refining Co., Cheyenne, 
Wyoming. He was formerly vice-president of Re- 
finery Engineering Co. division of Vitro Corp. He 
joined Refinery Engineering as a project engineer 
on Oct. 20, 1950 and made a vice-president in 
August, 1953. 


WALLACE E. AVERY, new secretary of The 
Texas Company, succeeds Walter G. Elicker who 
retired after 38 years with Texaco. Mr. Avery has 
been assistant secretary since January, 1954. He 
joined Texaco in 1945 as an attorney in the Los 
Angeles office. In 1951 he was made assistant gen- 
eral manager of the industrial and public relations 
department, with headquarters in New York. 





Wallace E. Avery 
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RALPH D. JACKSON has been promoted to chief 
engineer of the Sohio Pipe Line Co. Mr. Jackson will 
be responsible for the planning, design and con- 
struction of Sohio’s major transportation facilities. 


W. L. BUTTE and R. E. MAYS have been elected 
to the board of Creole Petroleum Corp., with head- 
quarters in Caracas, Venezuela. 

E. Jones and W. A. Greeven have resigned to ac- 
cept positions with the parent company, Standard 
Oil Co. (N.J.). At the same time D. E. Stines was 
elected vice president in the New York office. 


DR. CARL O. TONGBERG has been elected a vice 
president and director of the Carter Oil Co. He 
leaves the post of vice president and director of 
Esso Research and Engineering Co., and will be in 
charge of production research activities conducted 
by Carter. Dr. P. S. Williams will continue as head 
of the Carter Oil Co. Research Laboratory in Tulsa. 

Dr. Tongberg holds a bachelor of science degree 
in chemistry (1927) from Harvard University. Fol- 
lowing his graduation, he worked as an assistant 
to Dr. James B. Conant, former president of Harvard 
and now U. S. Ambassador to Germany. He joined 
Esso in 1937 at Linden and became assistant director 
of the company’s products research division in 1945 
and director of the division in 1951. He was elected 
a vice president and director of the company in 1954 


T. H. TONNESSEN has been designated assistant 
to the treasurer; V. J. Motto has been named finance 
manager and T. R. Lilley has been appointed in- 
vestment manager of Standard Oil Co. (NWJ.) 


FRANK J. WEESS, formerly manager of the New 
England marketing district for Tidewater Oil Co. in 
its Boston office, has retired. He had been a Tide- 
water employee for the past 33 years. 


R. MAYSON FOSTER has been appointed general 
auditor, and Adam P. Yung has been appointed 
manager of the new systems and procedures divi- 
sion of the comptroller’s department, Gulf Oil Corp. 


NICHOLAS J. CAMPBELL, JR., has been ap- 
pointed a member of the legal department of Stand- 
ard Oil Co. (N.J.) in New York. Mr. Campbell 
formerly was manager of the law department of 
Creole Petroleum in Caracas, Venezuela, until he 
recently was elected a director of that company. 


HARRY A. JACKSON has been elected president 
of American Petrofina, Inc. Mr. Jackson was 
formerly vice president and general manager of 
Tidewater Oil Co.’s eastern operations. 








George W. Butler 


GEORGE W. BUTLER, manager of Esso Standard 
Oil Co.’s (NJ.) sales division, has been named 
manager of the marketing development division of 
the marketing coordination department of Jersey 
Standard. 








<* 


Harold G. Osborn 


A. W. Tarkington 


HAROLD G. OSBORN, vice president in charge of 
manufacturing, Ponca City, has been appointed 
senior vice president, Houston, of Continental Oil 
Co. A. W. Tarkington, vice president and regional 
general manager, Fort Worth, has been named senior 
vice president. R. L. Bosworth has been appointed 
vice president. 

L. C. Peters has been named financial vice presi- 
dent and treasurer at Houston and G. T. Pearson 


will be the new regional general manager at Fort 
Worth. 


W. C. (Bill) TALBERT has been appointed sales 
manager for Mission Manufacturing Co., Ltd., with 
headquarters in London. Mission Ltd. is the over- 
seas subsidiary of the Houston company. Mr. Talbert 
has been assistant export sales manager of the 
Houston concern with headquarters in New York 
City. Previous to that time he was with the company 
in Venezuela as a field service engineer. 


W.C. (Bill) Talbert 
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What about the bits for 
this location © This is wildcat ter- 


ritory! But you know...from long experience... 
that Hughes bits of the right sizes, types and design 
will be ready for delivery before you spud in. 
The same is true of the other fifty thousand 
or more rotary wells to be drilled during the next 


twelve months. By working closely with the industry 


the Hughes organization determines, accurately and 
far ahead of time, the bit requirements for each 
drilling area...and the wildcats, too! 
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THEY LOOK ALIKE... but 





theres a difference in their performance 


The two rock bits pictured here are ex- 
cellent examples of the fact that bits that 
may look alike don’t always perform alike. 

Both bits are similar in design. But 
changes have made the second bit a faster 
cutting, better-performing, more versatile 
bit...capable of drilling a wider range 
of formations. 

Hughes bits are undergoing constant 
improvement based on continuing re- 
search and the world’s greatest rock bit 
experience—over one billion feet of hole 
drilled in the past 47 years. That’s why 
you can depend on HUGHES bits to con- 
sistently drill more hole faster! 
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FREQUENCY RESPONSE: Within 3 db from 10 
to 500 cps. Filtering as specified. 


LOW DISTORTION: Less than 1% from 10 
to 500 cps at 0.1 volt input. 


AGC CONTROL RANGE: 0.5 microvolt to 0.1 
volt input. (Three time-constants se- 
lected from front panel.) 


GAIN CONTROL CIRCUITS: AGC, Expander, or 
simultaneous AGC-Expander operation. 


RECORD PRESENTATION: Single record. Dual 
output. Dual record. 


© Ficsterivels Unfiltered, 


© lniduat Channel Pra and Test 








SEISMOGRAPH 


SYSTEM 





Features essential to high-speed 
operation — available only on special 
order in many systems — are standard 
equipment in the G-22A. 


New circuitry provides unmatched 
performance with all recording meth- 
ods while simplifying matching and 
operating procedures. 


AGC Time-Constants, mixing 
method and percentage, and type of 
record presentation can be selected 
from the front panel. Two attenuation 
rates on both high and low cut 
filters provide hundreds of filtering 
combinations. 


From the new self-biased AGC cir- 
cuit to the simplified control panel, 
the G-22A’s “field engineered” design 
combines practical operation with 


high flexibility. 


SOUTHWESTERN INDUSTRIAL ELECTRONICS CO. 
2831 Post Oak Rd. 


P.O. Box 13058 
Houston 19, Texas 
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London Letter 





By E. Lawson Lomax 


How Suez Affects Britain 


Although Suez is not a purely British crisis, it 
has a direct effect on the British petroleum indus- 
try. Total British refining capacity is now about 30 
million tons yearly (600,000 b/d), with considerable 
additions to capacity now underway. The major 
portion of this capacity has been designed to handle 


Middle East crudes. This, however, does not mean 
that the plants can handle only Middle East crudes, 
as there is no practical reason why, with minor al- 


terations, they can not be altered to handle other 
types of crude oil. 

If supplies of Middle East crudes were curtailed 
by closing of the Suez Canal, considerable incon- 
venience and a large monetary loss would result, 
the industry is so flexible, however, that the incon- 
venience and loss would not be permanent. 

In the event of a Suez shutdown by Egypt, it is 
probable that shipments by Tapline, which amount 
to about 400,000 b/d, could be increased to 500,000 
b/d through additions to capacity. Kuwait would 
support the oil nationalization in some manner but 
probably in such a way as would not affect too 
greatly her oil income. Iran, not being an Arab 
country, would probably not support the move at 
all, even in the event a call by Egypt for complete 
denial of Middle East oil to the West. This is par- 
ticularly true in view of Iran’s desperate need for 
oil revenues to undo the damage done during her 
own nationalization period. Iraq would probably 
favor increased shipments through pipelines to the 
Mediterranean in the event of a Suez shutdown, 
including the diversion of the southern producing 
fields to the pipeline system, rather than utilization 
of tankers through the Canal as has been done until 
now 

Interests of the various countries in production 
of crude in the Middle East are divided up as fol- 


lows: 


MIDDLE EAST DIVISION OF FIRST SIX MONTHS 
PRODUCTION BY OWNERSHIP 








(Long tons) 
Royal 4 
Dutch Gulben- 
British Shell French U.S.A. _ kian 
Iraq 3,970,897 3,970,897 3,970,897 3,970,897 835,978 
Qatar 602,311 602,311 602,311 602,311 147,855 
Iran 4,856,000 1,699,600 728,400 4,856,000 _ 
Kuwait 14,405,375 — ~- 14,405,375 _ 
Aramco — -- a 25,752,162 -- 
Neutral Zone . — —~ 750,000 — 
Bahrein — — — 750,000 a 
23,834,583 6,272,808 5,301,608 51,086,745 983,833 
Percentage 27.1% 7.1% 6.0% 58.2% 1% 


All the crude delivered by the Iraq Petroleum Co. 
and the Mosul Petroleum Co. was loaded at Banias 
or Tripoli, and it can be estimated that 7.5 million 
tons of Saudi Arabian crude was delivered through 
Tapline to the Sidon terminal, a total of about 20 
million tons out of a total half year’s production of 
nearly 88 million tons. 

The difference of 68 million tons either passed 
through the Canal or was sent to the Far East, 
either as crude or finished products. 

The refinery capacities of Aden, India, Australia 
and Japan apart from those dealing with indigenous 
crude, amount to about 33 million tons per year, 
and the major portion of these refineries are work- 
ing on Middle East crude, so it is probable that 
deliveries of crude to these countries for the period 
under consideration amounted to about 16 million 
tons. 

In addition, about 15 million tons of crude was 
refined in the Persian Gulf Refineries of Abadan, 
Ras Tanura and Bahrein, and it is probable that a 
large amount of the refined products were dis- 
patched to the Far East, although no records re- 
garding this are available. 
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It would therefore appear that about 40 million 
tons (1,650,000 b/d) of crude passed through the 
Canal in the first six months of 1956, when working 
conditions were normal; i.e. about half the Middle 
East production, and it is this half which will be 
greatly affected with a closure of this shipping high- 
way, a large proportion of it being required to sat- 
isfy the needs of Western Europe. 

The refining capacity of Western Europe includ- 
ing the United Kingdom is in the neighborhood of 
125-130 million tons per year (2,500,000 to 2,600,000 
b/d) and there is not nearly sufficient indigenous 
production to satisfy requirements, even if notable 
amounts are produced in Germany, Holland, France 
and to a certain extent Italy. Practically all the 
crude refined in Western Europe has been of Middle 
East origin during the past few years. 

To carry on Western Europe’s economy in face of 
a stoppage of supplies through the Suez Canal, 
would be one aspect of the situation, but to carry 
it on in the face of a call by Egypt to the Arab coun- 
tries for a shut-down of oil production would be 
another. Both these situations are possible in view 
of the Arab temperament which places much more 
importance on the political or face saving side, than 
on the economic consequences of such actions. 

The prosperity of the Middle East, arising from 
the development of its oil resources is of very recent 
growth, and this prosperity has so far been con- 
fined to a small percentage of the population. The 
effect of loss of prosperity to such a large extent 
would not be so widespread as it would in more 
advanced countries. The possibility, therefore of 
complete stoppage of production in the Arab coun- 
tries although very remote can not be completely 
ruled out. 


Partial stoppage by closure of the Canal and re- 
duction of production by some of the Arab coun- 
tries in sympathy with Ekypt is more probable. In 
this case it is a question of time, money and organi- 
zation to remedy it, and after complete reorganiza- 
tion the cost of transporting Middle East crude to 
Europe would be little if any greater than the pres- 
ent cost, including Canal dues. 

The modern tendency is to build larger and faster 
tankers, much larger than the supertankers at pres- 
ent in commission, some of which even now can not 
carry a full cargo of oil through the Canal. It would 
only be a question of time before sufficient tanker 
shipping could be built to carry the whole of the 
Persian Gulf production of crude oil via the Cape of 
Good Hope. 

Even if the Canal is not closed, but remains in 
control of the Egyptian authorities, it remains to be 
seen if the present shipping capacity of the Canal 
could be improved or even maintained. For some 
years now the Canal Company has been working to 
increase the capacity of the Canal and also to make 
it navigable for the larger projected vessels to pass 
through. At the present time, vessels of a greater 
draft than 34’6” are not allowed to pass through 
except by special permission, and under special 
circumstances and even then the maximum draft 
is limited to 35’0’’. 


Tanker News 


London and Overseas Freighters Ltd. has ordered 
three new tankers to be built by Uddevallavarvet 
A/B, Uddevalla, Sweden, one of 19,000 dwt, one of 
34,000 dwt and one of 40,300 dwt. Four new tankers 
have been ordered from the same shipyard by the 
new associated Bermuda Co., London and Overseas 
Tankers Ltd., i.e. two of 19,000 dwt and two of 34,000 
dwt. This company is jointly owned by London & 
Overseas Freighters and a group of London finan- 
ciers headed by Philip Hill, Higginson & Co. and 
has the advantage of light taxation under Bermudan 
laws. 

Messrs. Vickers Armstrongs (Shipbuilders) Ltd. 
announce that the S.T. “Evgenia Niarchos” of 47,150 
dwt built by them to the order of Neptune Tanker 
Corp. (a Niarchos Group Co.) was launched from 
their Barrow Shipyard on August 8, 1956. 

It is the sister-ship ta the “Spyros Niarchos,” 
launched on December 2, 1955, these two ships being 
the largest tankers launched to date from British 
shipyards. 

Her principal dimensions are: Length (overall) 
757 feet; length (between perpendiculars) 725 feet; 
depth, 52 feet; discharge capacity, 4,000 water tons 
per hour; designed speed at 36 feet, molded draft— 
17 knots. 

This is the last of a series of ten vessels ordered 
from Vickers-Armstrongs Ltd. by the Niarchos 
group, totalling over 300,000 dwt and costing over 
£13 million. 

The S.S. “Alvenus” and tankship of some 32,000 
dwt built at the Naval Yard, Walker by Vickers- 
Armstrongs (Shipbuilders) Ltd. to the order of the 
Alvion Steamship Corp., was successfully launched 
on August 2, 1956. 

Her principal dimensions are: length overall, 663 
feet; length between perpendiculars, 640 feet; depth 
(molded) 46 feet 3 inches; draft 34 feet; service 
speed 14.75 knots. 

Mr. G. Ensor, a director, has been appointed to 
general manager of Fielden Electronics Ltd., of 
Wythenshawe, Manchester. Mr. Victor Thomas has 
been named general sales manager, responsible for 
all home and export sales and promotional activities. 


New Chemical Plant at Fawley 


Another new plant for the production of chemi- 
cals for petroleum is to be constructed by Monsanto 
Chemicals Ltd. on a 100-acre site close to the Faw- 
ley Refinery of Esso Petroleum Co., Ltd. from which 
the necessary feedstock will be drawn. 

The first plant to be erected will be for the pro- 
duction of 10,000 tons of polythene per year, after 
which a major plant for the production of acryloni- 
trile is to be erected. Acrylonitrile is an essential 
raw material for certain synthetic polymers and 
fibres which has hitherto not been manufactured 
in the United Kingdom. 

Survey work is being carried out on site, con- 
struction is due to start shortly and be completed in 
1958. The estimated cost of these plants is £8.5 mil- 
lion. 





“Evgenia Niarchos” 
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The fact that the Klinger valve has 
no seat but is sealed by resilient 
packing rings which are compressed 
round a sliding piston, means that 
power is only required to move the 
piston from one position to another 
and no power is required to main- 
tain the valve in the closed or open 
position. Valves are manufactured 
with bronze, forged or case steel 
bodies, screwed or flanged, with 
stainless steel pistons and spindles 
as standard, in sizes from $” to 6” 
bore. Tapped air connections are 
provided at each end of the air 
cylinder. The valves have been 
designed for operation with an air 
supply at a pressure of about 
70 p.s.i., although in certain 
circumstances it is possible for 
the valves to operate at pressures 
down to 50 p.s.i. 

Klingermatic air-operated valves 
are ideally suited for remote control 
of filling lines, emergency valves, 
where rapid operation is desired 
and such similar applications. 





Write to your Klinger agent for descriptive 
leaflets and literature. 


Klingermatic Air-operated Valves being used as remote-controlied 
filling and emergency valves on o gas bottling plant. 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND 

Cables : Klingerit Agents throughout the world Telephone: Foots Cray 7777 

MANUFACTURERS OF KLINGER SEATLESS PISTON VALVES ; KLINGER SLEEVE-PACKED COCKS ; KLINGER LEVEL INDICATORS; RINGS AND 

SEALS IN KLINGER SYNTHETIC MATERIALS, AND KLINGERIT COMPRESSED ASBESTOS SHEET JOINTINGS AND PACKINGS FOR EVERY PURPOSE 
Manufacturing Licensees for Canada Manufacturing Licensees for U.S.A 

JOSEPH ROBB & COMPANY, LIMITED THE KLINGER CORPORATION OF AMERICA 

5575, COTE ST. PAUL ROAD, MONTREAL, 20, CANADA 95, RIVER STREET, HOBOKEN, NEW JERSEY, U.S.A. 


Telephone: WILBANK 3181 Cable: ROBCO Telephone: HOBOKEN 2-7915 Cable: KLINGDALE 
Brenches at: SYDNEY. HALIFAX, OTTAWA, TORONTO, HAMILTON, 
WINNIPEG, EDMONTON, VANCOUVER, QUEBEC CITY. Distributors and Agents in principal cities. 
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When measuring the costs of a hole in the ground... - 


What intangible difference in bits 
cuts most from your cost per hole? 
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Hawthorne field service engineers are constantly providing that 
valuable experienced service intangible which money alone can’t buy 
. . continuing field demonstration of the right “Blue Demon” Bits, at 
the right time and place, for your specific equipment and local drilling 
conditions. It’s offered day after day, on thousands of field service calls, 
at no additional service cost to you. 

Covering more than 300,000 miles of exploration area per year, 
carrying a complete assortment of “Blue Demon” Bits for every equip- 
ment and drilling requirement, Hawthorne field service engineers can 
start you off right in any drilling area. By proper coordination of all 


tangible factors involved . . . weight of rig, drill string connection, size 
of pump, size of powder, gravel, sandstone, limestone, sticky shale or 
clay .. . you eliminate the cost of time-consuming trial and error. 





Such coordination of bits to your specific requirements, right on 
the drill . . . available only from Hawthorne field service engineers 
. . . Costs you nothing waless it’s not used . . . and CAN save you plenty 
when measuring the costs of a hole. 


OTHERS PENDING 


The Hawthorne service men are not regularly available in international exploration 
areas, however, a wealth of Hawthorne bit experience is available to help you solve specific 
problems in foreign areas. 

Fill in the form below and mail to Herb J. Hawthorne, Inc. for a detailed analysis of 
the drilling problems in your special area. 


TYPES OF HOLES DRILLED: 


[] Oil Production [) Minerals Exploration (0 Foundation Test Drilling 


(] Geological Exploration [_] Diamond Core Drilling [] Water Well 
(_] Seismic Shot Hole (] Mining and Quarry Blast Holes 
TYPES OF DRILLING: [] Water 0 Air (] Auger 


Diameter of common hole sizes drilled 





Types of bite qpenemmetly a ncctncnenccteniresctesitnniemiiieninenineindn 
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Make and model of rig or drill__ 





Size drill pipe. senacsichssteincsilinanastemsntpesinieaiataises nn 











Size and make of pump__—_.___ 





Size and make GF COMIC OO OL ance 





Size and make of drill collars__.____ 





Genera! drilling area 





Formations commonly drilled. _ 








Firm or Company 














Street or Box No City 








CABLE ADDRESS: HAWSIT HERB STE IL _ 
2 ?.0. BOX 7366, MOUSTON 6, TEXAS, INC. 








Erratum 


In an article in the March, 1956 issue of World 
Petroleum it was reported that the Jebel Fahud 
exploratory well had been spudded in at Longitude 
55, Latitude 22 East. It now is reported that the 
correct location of the well is Longitude 56 deg. 30 
min., Latitude 22 East. 


Furfural Unit On Stream 


The Texas Co. now has “on stream” in the first 
furfural refining unit in the world for the treatment 
of virgin gas oil cracking stock. The new furfural 
refining unit has a gas oil charge capacity of 25,000 
b/d and gives a yield of about 94% reffinate, which 
is charged to a fluid catalytic cracking unit. 

The furfural process, which developed and 
licensed through The Texas Co., has long been used 
for the refining of lubricating oils. However, the 
installation at Los Angeles Works is the first for 
the treatment of virgin gas oil. 


Organizes Petrochemical Department 


Universal Oil Products Co. has announced forma- 
tion of.a new department which will be responsible 
for the commercial application of petrochemical 
processes licensed by the company. 

This new department will function under M. D. 
Gilchrist, process sales vice president, with H. W. 
Grote directing the group’s activities. 


Harry Clow Boardman 


Harry Clow Boardman, director of research for 
Chicago Bridge & Iron Co., died on August 6th in 
Chicago. 

Mr. Boardman was born in Plainfield, Illinois, on 
April 29th, 1887. Since 1954 he has been chairman 
of the Boiler and Pressure Vessel Code Committee 
of the American Society of Mechanical Engineers. 
He is a past president of the American Welding 
Society and past chairman of the Welding Research 
Council. He was active in many organizations, in- 
cluding the American Petroleum Institute. 


New Iricon Head 


John W. Gendron of Tidewater Oil Co. has been 
elected president of Iricon Agency Ltd., succeeding 
R. S. Stewart, vice president of the Standard Oil 
Co. (Ohio) 

Iricon is the organization established to represent 
the five percent interest in the Iranian Consortium 
held by a group of oil companies including, Ameri- 
can Independent Oil Co., Atlantic Refining Co., Getty 
Oil Co., Hancock Oil Co., Richfield Oil Corp., San 
Jacinto Petroleum Corp., and Signal Oil and Gas 
Co., Standard of Ohio and Tidewater. 

Mr. Stewart now assumes a vice presidency of the 
agency after serving as its first president under an 
Iricon policy of rotating executive posts among offi- 
cials of member companies. Our newly elected offi- 
cers include L. C. Bergquist of Iricon’s London office, 
vice president; David E. Day of Richfield, vice presi- 
dent; J. J. Shrewsbury of Hancock, treasurer; S. K. 
MacCauley of Atlantic, assistant treasurer; Raymond 
W. Ickes of American Independent Oil Co., assistant 
secretary. Benjamin Tyran of American Independ- 
ent and John K. Schemmer of San Jacinto were 
elected to the Iricon board of directors. 


Sales Representative Appointed 


Rawson & Co. have been appointed sales repre- 
sentatives for the Schuyler Manufacturing Corp. 
with headquarters at 1223 Waugh Drive, Houston. 
They will handle sales and service for Schuyler’s 
petroleum and chemical equipment, including 
Schuyler-nit Entrainment Separators (mist elimi- 
nators). 


SEG Annual Meeting 


The Southeastern Geophysical Society is host for 
the Twenty-Sixth annual meeting of the Society of 
Exploration Geophysicists which will be held in 
New Orleans, October 29 through November 1, 1956. 
All technical sessions will be held in the Roosevelt 
Hotel, the headquarters hotel for the meeting. The 
technical program will open Monday afternoon and 
the formal technical program will run through 
Thursday afternoon. There will be no night sessions 
so that the charms of “old New Orleans” can be en- 
joyed by all. 
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Another Westinghouse Gas Turbine goes on the line 


Looking for an easy-to-install prime mover? Or a 
reliable source of electric power? 

In either case you'll find what you need in the new 
Westinghouse gas turbine. This surprisingly flexible 
power plant comes in capacities from 1800 hp 
(1250 kw) to 20,000 hp (15,000 kw). It works on 
gaseous or distillate liquid fuels, and requires little 
or no water... making it particularly ideal in areas 
where water is short or gas is plentiful. And its light 
weight plus vibration-free operation minimize the 
expense of supporting foundations. 

You’re in good company when you specify West- 
inghouse gas turbines for uses such as compressor 
drive, pipeline pumping, mobile, emergency, or nor- 
mal power supply. The Mene Grande Oil Company, 
for example, uses these units . . . one of which is 
illustrated during installation . . . to convert natural 
gas into electric power for their eastern Venezuela 
oil fields. And Creole Petroleum Corporation is har- 


WATCH WESTINGHOUSE? 


nessing 12 Westinghouse gas turbines to pump natural 
gas into oil deposits below Lake Maracaibo. This 
operation forces the oil upwards, enabling Creole to 
recover substantially more of the “‘black gold’’ than 
with more conventional methods. 

If you want more power quickly, find out the facts 
about Westinghouse gas turbines. Write for free 
booklets: B-5887 for electric power generation ; B-5859 
for mechanical drives. 


N. F. Emig, Supervisor 
a : Steam Sectio1 


Cutaway view of Westing- 
house 5000-hp gasturbine. 
Red area shows path of 
hot gases from combustion 
chamber (L.) through power 
turbine to exhaust (R.). 
View highlights simple, 
compact design of turbine. 





WHERE THE FUTURE IS ALREADY IN PRODUCTION 


WESTINGHOUSE ELECTRIC INTERNATIONAL COMPANY, 40 WALL STREET, NEW YORK 5, U.S.A. 
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These galvanized 

corrugated steel culverts 

are manufactured in standard 

diameters from 12in. upwards and 

in thicknesses from 18 g. 

to 10 g. The Units designed for economical 
shipment, are easily and securely 

fitted together on the site. A leaflet 

with details and instructions will 

be forwarded on request. 
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FREDERICK BRABY & CO. LTD. 


EXPORT OFFICE: 110 CANNON STREET, LONDON, E.C.4. 








TELEPHONE: MANsion House 6034 casLes: Xenophon Cannon London 


works aT: London, Crayford, Liverpool, Glasgow, Bristol. 














For all airport requirements in... 


DE-ICING. METHANOL, COOLAN7 





FLUSHING, REPLENISHING, 


FROME VS 


Generally of 100 Gallons Capacity, the Zwicky 


Trolleys are complementary to their Aircraft 








Refueling Units and the range covers all air- 
port requirements such as Water Methanol, Oil 
System Flushing, Replenishing, De-Icing and 
Fresh Water Services. To B.O.T. requirements 
if specified. 


POWER & HAND PUMPS @ MICRON FILTERS @ PATENT HOSE REELS ZWI CK ‘ 


Specialists in Trading Estate, Slough, Bucks. 
PUMPING & FILTERING EQUIPMENT 


TELEGRAMS AND CABLES: ZWIKLIM, SLOUGH 
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SINGLE TRAILER MOUNTED MASTS 86 ft. 94 ft. 97 
ft. 97 ft. Heavy duty 100 ft. 126 ft. Export Model 


DUAL TRAILER MOUNTED MAST 97 ft. 100 ft. 126 
ft. 126 ft. Export Model 
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CORPORATION 


TULSA : SHREVEPORT : GREAT BEND : CASPER : NEW ORLEANS 
CENTRALIA : DALLAS : HOUSTON : MIDLAND : PITTSBURGH 
EXPORT OFFICE:—ROOM 624, INTERNATIONAL BLDG., 630 STI 
AVE.. NEW YORK 20, NEW YORK 
FOREIGN LICENSED MFR. OIL WELL ENGINEERING ¢ 
CHEADLE HEATH, STOCKPORT, ENGLAND 








oe 
H.R.C. Cartridge Fuse Links 


to B.S.S. 88-1952 























A.S.T.A. certified for Category of Duty 550 
A.CS (46,000 amperes prospective current 
at 550 volts.) 





THE GENERAL ELECTRIC CO. LTD., OF ENGLAND. 
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A CAPITAL INVESTMENT IN 
COMFORT AND ECONOMY 





Wherever men must work in extremes of climate, 
Dunlopillo is found at work with them—in 
their office seating, in the vehicles they drive, in staff 
restaurants, in lounges and sleeping quarters. 
International businesses have quickly recognised Dunlopillo as 


a lasting economy measure, for these superbly comfortable 













cushions and mattresses give years of service without loss of 
resilience, regardless of heat, humidity or hard wear. 
Throughout its long life, the cellular structure of Dunlopillo 
keeps it firm, shapely and hygienic. Dunlopillo is 


repellent to moths, germs and vermin and creates no dust. 


Dunlopillo 


sets the 
international standard 
for comfort 


DUNLOP RUBBER CO., LTD., (OUNLOPILLO 
DIVISION), WALTON, LIVERPOOL, 9, 
ENGLAND, Associated Companies 

~~ and Distributors throughout 
the world. 
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ASBESTOS CORP., Board of Trade Building, Chicago 4, Illinois 





PETROLEUM PRODUCTS 





Very bone 


imagine a marine world 
without oil! 


Hard to do, isn’t it? Yet how much harder it would 

be to live in such a world. In the marine field alone, oil 
has contributed in so many essential ways. It has 
facilitated trade and commerce. It has drawn together 
the community of nations. It has helped people 
everywhere to live better, to progress and prosper. In 
supplying finer marine products to the peoples 

of 67 free nations, and through more than 350 world 
ports, Caltex has for years played a significant role 

in this dynamic industry. 





PARTNER IN PROGRESS 
IN 67 LANDS 


Serving Europe * Africa * Asia * Australia * New Zealand 
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Tomorrow's Progress Planned Today 


AMERICAN ASSOCIATION OF 
OILWELL DRILLING CONTRACTORS 


Texas Hotel 


CONVENTION Fort Worth, Texas 
October 7-9, 1956 





PETROLEUM BRANCH 
AMERICAN INSTITUTE OF MINING, 
METALLURGICAL & PETROLEUM ENGINEERS 


Biltmore Hotel 
FALL MEETING | Los Angeles, California 
October 14-17, 1956 


DRESSER INDUSTRIAL TEAM 2ER VES Tae GROWING om G 


— and Distributors throughout 
= the wor' 
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CLARK DRE 





IDECO, Dallas, Tex.—Hydrair* 








































DRESSER MANUFACTURING and Power Rigs; Full-View* Masts; 
CLARK BROS. CO., Olean, New York DRESSER-IDECO DIVISION, DIVISION, Bradford, Pa.—Pipe line substructures; , dual and 
—Gas turbines, engines, and an Ohio—Radio and televi- couplings, pipe repair sleeves Drive-in Rambler | * blocks 
reciprocating, centrifugal and on broadcasting towers, ste! nd clamps, weldments, swivels, rotaries; mud 
axial flow compressors— “bugs, aircraft hangars, Pama welding fittings, pumps ; petroleum 
gas, steam, electric electric power flanges, rings. equipment and 
and diesel substations. supplies. 


driven. 









|LANE)WELLS | PACIFIC 
SWELLS P 


PACIFIC PUMPS, INC. Huntington 
Park, 


@ 


ROOTS-CONNERSVILLE BLOWER 
DIVISION, Connersville, ind 
Rotary positive blowers, gas pumps, 
centrifugal blowers, exhausters, 













LANE-WELLS CO., Los Angeles, 

Calif., Houston, Tex., Oklahoma City, 

Okia. —Electric and Radioactivity 
Koneshot* 































Well 






perforating and bullet vacuum pumps, and positive 
displacement 
Spe ga oilwells. ‘meters. 





and bridging “ 
plugs. > 




























SOUTHWESTERN INDUSTRIAL 
ELECTRONICS CO., Houston, Tex.— 
Seismograph systems and instru- 
ments—electronic, electro- 

mechanical. Computers — 
analog and digital ; 
recording systems. 

Special trenstormers, 
7 pooriags. P 







SECURITY ENGINEERING DIVISION, 
Dallas, Tex., Whittier, Calif.—Rock 
bits, reamer rock bits and hoie 


put this DRESSER plus? family to work for you! 




















You receive a bonus of extra value whenever you broad range of equipment and services. The Dre 
are served by any one of the Dresser companies. Each plus #- is a symbol for the superior quality of eq 
Dresser operating unit provides the research, engi ment and technical services which have beco t 
neering, manufacturing and service applications for standard of comparison in industries the world 


its particular specialties. All work together to provid 
the combined experience and facilities of the world 
wide Dresser industrial team. This inter-company 
teamwork offers a bonus in greater experience and 
technical knowledge — backed by the extensive 
Dresser facilities — in the customer's specific industry 
This intangible but important factor is known through 
out the world as the Dresser plus %...the mark of 
superior equipment and services for the oil, gas 
chemical, electronic, and general industry. 


HBBSBSTRIES, imc. 


Onl * GA 
Dressers world-wide engineering experience in EQUIPMENT AND | Cuenca 
many industries plays a major role in the creation of 
new developments and improved technological 


methods. No other single company provides the same 
POST OFFICE BOX 718 7 REPUBLIC NATIONAL BANK BUILDING ° DALLAS 21, TEXAS 3 


TECHNICAL Services | ELECTRONIC 
INDUSTRIA 








CHEMICAL AND ELECTRONIC. INDUSTRIES EVERYWHERE 





THE CAPE ASBESTOS COMPANY LTD . 114 & 116 Park Street 


Canadian Enquiries: CAPE ASBESTOS (CANADA) LTD., 200 Bloor Street East, Toront 
iSBESTOS CORP., Board of Trade Building, Chicago 4, Illinois 


, Ontario « Unuea States Er 


, London, W.1 © GROsvenor ¢ 
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Behind 


» Federal 
MICROWAVE 


—the world’s most 
comprehensive 
communications experience 
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TV LINKS 


CABLE SYSTEMS J \ MARINE RADIO MOBILE RADIO 
i 


AN \ : Federal, through IT&T’s global background 
+N S in research, engineering, manufacturing and 
WN \ system operation, brings you... 

~RY “MICROWAVE AT ITS BEST” 


t 


‘ No other microwave system is backed by communications expe- 
Write to Dept. H-8112 


rience so broad and diversified as that of Federal’s parent com- 
pany ... the world-wide International Telephone and Telegraph 
Corporation. 

IT&T pioneered microwave ...IT&T knows communications 

. from the simplest inter-office dial telephone system to inter- 
continental radio and cable companies serving every corner of the 
earth. This vast, collective experience; covering system manufac- 
turing and system operation, is the plus value you get only with 
Federal Microwave! 

Federal is the system especially designed for pipelines, rail- 
roads, utilities, telephone companies, municipalities, highways, 
TV stations and others . . . meeting every need for high-quality 


A DIVISION OF 








Federal Telephone and Radio Com y operation of communications, supervisory and control functions. 
A Division of : Whatever your distance, terrain or circuit requirements .. . look 

International Telephone and Telegraph Corporation to Federal for microwave systems of maximum versatility and 
100 KINGSLAND ROAD « CLIFTON, N. J. dependability ... built by communications experts ... and “Certi- 


fied by a World of Research.” 
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“and Distributors throughout 
the world. 
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insulation ECONOMICS 


Both designer and accountant can have their way. CAPOsITE is the 
finest insulating material. It is also the most economical. 
Compare the points in its favour with those of any other insulating material: 
maximum efficiency up to 1000°F. without protection; light weight; 

mechanical strength—above 1000°F. combined with “Caposil” High Temperature 
insulating material, all these characteristics are retained. CAPOSITE is cheap, quick 


and clean to fit, and can be applied to cold surfaces. 


It is permanent, stays rigid—and never sags. 
Take these features together, and you have the thermal 
insulation with the Highest Efficiency and the REGO 


Lowest Annual Charge* 


*annual heat loss value plus financial depreciation. 





THE CAPE ASBESTOS COMPANY LTD «+ 114 & 116 Park Street, London, W.1. * GROsvenor 6022 


Canadian Enquiries: CAPE ASBESTOS (CANADA) LTD., 200 Bloor Sireet East, Toronto, Ontarto + Unuea Siates Enquirie NUR AMBHKICAN 
ASBESTOS CORP., Board of Trade Building, Chicago 4, Illinois 
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TO GET THE MOST OUT OF 


THIS IS THE GOAL OF EVERY REFINER AND HERE IS 
HOW UOP RESEARCH IS HELPING ATTAIN IT.... 


For more than forty years Universal has always considered the broader problem 
been developing improved petroleum re- of helping the refiner get the maximum 
fining processes, to help refiners fulfillthe return from every barrel of oil he proc- 
nation’s need for motor fuels. Beyond this esses. One of our developments in petro- 
primary objective, UOP research has chemicals is striking evidence of this. 


Simplified flow diagram of Platforming Process 


Platforming, developed by UOP and introduced in 1949, pioneered the use of platinum in a 
catalyst for refining gasoline and is today one of the world’s most widely used processes. Early 
in its development, our research team realized that Platforming offered a practical means of 
helping meet the chemical industry’s growing demand for aromatics. Experimentation indicated 
that, by employing certain modifications in operating conditions, high yields of aromatics 
were possible through Platforming. This was only a partial solution because the problem of 
separation of aromatics in the degree of purity required by the chemical industry still remained. 


WORLD PETROLEUM 
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Simplified flow diagram of Udex Process 


Udex, developed by Universal in cooperation with Dow Chemical Company, provided the 
answer. It successfully created and applied the separation equipment necessary to concentrate 
the aromatic hydrocarbons produced by Platforming into the form required by the chemical 
industry. This combination of UOP’s Platforming and Udex processes, an outcome of a basic 
research program originally directed toward motor fuels, is an outstanding example of the 
broad scope of UOP research. 

Universal research is continuing to develop and make available to all refiners, everywhere, 
not only new and improved processes for producing more efficient fuels for automotive engines, 
but also better ways of utilizing by-products from petroleum. In this way we believe we are 
truly helping the refiner to get the most out of every barrel of crude. 


UNIVERSAL OIL PRODUCTS COMPANY 


© 30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U.S.A. 


mums Forty Years of Leadership in Petroleum Refining Technolog) 
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In the world’s largest refineries, in 

tank farms and dock installations, in every 
branch of the Oil industry, * Pyrene’ Fire 
Fighting Equipment utilising Foam and every 
other tried and proved medium, safeguards 
property, stock, plant and human 

life from the ravages of fire. 


He checks fire safety — your safety... 

Within the spinning container of the torsional 
viscometer a one-minute-old sample of foam, made 

from the batch of ‘Pyrene’ Foam Compound under 

test, deflects a vane suspended by a steel wire. 

The degree of twist in the wire, as indicated by the 
pointer, is the measure of the foam’s viscosity — of 

its ability to “cling” as well as flow freely, to quell fire 
instantly . . . Routine checks of this nature, rigorously 
carried out on every batch of ‘Pyrene’ Foam Compound 
that is made, ensure its consistent high quality and depend- 
ability wherever and whenever it is brought into action. 
If you would like us to keep you informed of the latest 
developments in ‘Pyrene’ Foam Compound and 

Foam Fire Fighting Equipment please 

write to Dept. WP-10. 


compound 


produced by the world’s leading makers 
of foam equipment 


THE PYRENE COMPANY LIMITED : 9 GROSVENOR GARDENS - LONDON S.W.1. 


TELEPHONE: VICTORIA 3401 HEAD OFFICE & WORKS: 


BRENTFORD, MIDDLESEX CANADIAN PLANT: TORONTO 
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Roc kwell MANUFACTURING COMPANY 





Out 
in the 
production 


fields... 


For many years, Nordstrom and Audco 
lubricant sealed valves have proven that they 
shut-off tighter, operate more dependably 
and cost less to use than any other valve. 
That’s why you'll see Nordstrom and Audco 
valves in remote desert production units or 
round-the-clock processing operations . . . 
or anywhere in the world petroleum is pro- 


J 
International Department 
400 NORTH LEXINGTON AVENUE 


British Valve Licensee 


AUDLEY ENGINEERING CO., LTD. 
Newport, Shropshire 


England 
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in the 
heart of 
a refinery 


NORDSTROM and AUDCO VALVES 


Perform Better, Longer, For Less Money 


duced, transported, processed or marketed. 
Nordstrom and Audco lubricated plug 


valves come in the only complete range of 


sizes and pressure ratings to answer every 
petroleum flow control need. Why not stand- 
ardize on Nordstrom and Audco valves for 
proven economy and enduring performance? 
Write for more information. 


Canadian Valve Licensee 


PEACOCK BROTHERS, LTD. 
Montreal, Quebec 
Canada 
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THE BE ' \ ‘ ad 
ALL-NEW ~~ 


TYPE1900 


RETURN BEND 








IMPORTANT FEATURES! 


STRENGTH OF CLOSURE DESIGN: Uniform stress in tension and 
shear about holding mechanism and body casting at all times. The 
1 floating set collar eliminates thread galling and/or thread seizure, 

thus ensuring easy removal. Convex and concave surfaces of the 
equalizing rings ensure proper alignment between set collar and plug. 














NO DISTORTION OF SET COLLAR: Bending of set collar is pre- 
vented as a result of the full 360° bearing with threaded top of 
fitting. 


oo 
SELF CONTAINED CLOSURE MECHANISM: All the closure parts 
3 handle as one unit when heading-up or unheading. 














SIMPLE & RAPID UNHEADING: A positive plug puller device is 
incorporeted in the closure mechanism. No pulling tools are required 
—one wrench backing off the set collar will also serve as plug 
puller. The set collar is backed off until it becomes engaged with 
the nut on the plug stem. Additional turn of the set collar forces 
release of the plug while the threads are still engaged. 





SAFETY FEATURE: The plug cannot blow out. Trapped gases can 
5 escape through weep-holes while the set collar is still engaged in 
fitting. 




















Suitable for a wide range 
of pressures & temperatures 
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Standard’s new radiation-resistant lubricants 


— 
~~ 








During exposure to atomic radiation, some petroleum oils are turned 
into solids, hard enough to drive a nail, useless as a lubricant 


BY 1975 the world will use nearly twice as much energy as it 
does today—and atomic power will be needed to supply part of 
the growing demand. Helping develop this new power, Standard 
research teams have been working with the Atomic Energy Com- 
mission on many projects during the past 10 years. 


One of our most urgent problems was to find lubricants for atomic 
machinery able to withstand withering radiation. Using a brand- 
new base derived from petroleum, Standard scientists developed 
oils that last two to three times longer than conventional lubri- 
cants—and speed the day when commercial atomic power will help 
drive planes and ships, and generate electricity for your home. 


are helping put atomic power to work 
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Progress in the West means... 


wea, 1956 
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atomic energy will be needed to 
help meet 1975 power demands 
of nearly twice those of 1956 








STANDARD OIL COMPANY OF CALIFORNIA 


puts petroleum progress to work for you 
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Socony Earnings Up in 1956 


nings of Socony Mobil Oil Co. for the first six 
ynths of 1956 are estimated at $181 million before 
ted States and foreign income taxes and at $124 
ion after those taxes, on the basis of world-wide 
jlidation of accounts effective January 1. This 


ired with net earnings for the first six months 
$100 million. 


Texaco Net Up 10.5% in 1956 


earnings for The Texas Co. and its 

ries for the first six months of 1956 amounted 
138,088,709 or $2.52 per share, up 10.57% over 
period in 1955. Net earnings for the first 
1956 ided dividends received from do- 

nd f in non-subsidiary companies total- 
$49,625,133. Comparable dividends for the first 


f 1955 totaled $41,443,309 





WILLIAMS BROTHERS 








New York Washington + Louisville * Minneapolis * New Orleans 
CANADA + BOLIVIA + COLOMBIA + ECUADOR 
VENEZUELA + ENGLAND 
. OlL © GAS © WATER © PRODUCTS PIPELINES © PUMPING STATIONS 
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Esso Export Changes 


Esso Export Corp., international sales affiliate of 
Standard Oil Co. (N.J.), announced today the fol- 
lowing executive changes in its treasurer’s depart- 
ment: 

A. C. Hamilton, former European financial advisor 
has returned to the United States as assistant treas- 
urer and has been replaced by N. T. Saltnes of the 
New York office. R. T. Bonn, formerly senior finan- 
cial analyst with Standard Oil Co. (N.J.), will be- 
come an assistant treasurer in the New York office. 


Named Industrial Relations Director 


John Sukup has been named industrial relations 
director for Security Engineering Division at Dallas, 
one of the Dresser Industries. He also will head in- 
dustrial relations for Security’s Whittier, California 
plant and other Security installations. 





ENGINEERS and CONSTRUCTORS 


NBT BLOG. + TULSA, OKLAHOMA - CABLE ADDRESS: WILLBROS 





ITCO and Bowen Merge 


Two Houston firms—Bowen Co. of Texas, Inc., and 
ITCO International, Inc. have merged and are now 
known as BOWEN-ITCO. 

The two companies had been associated, with the 
Bowen Co. of Texas manufacturing Bowen and 
ITCO tools and distributing these products in do- 
mestic trade, and ITCO International marketing 
ITCO and other product lines in export. Announc- 
ing the merger and new identity, Dean W. Osmun, 
spokesman for BOWEN-ITCO, explained that the 
new organization will be “in a better position to 
serve all our customers, particularly in the export 
market.” A considerable expansion of the company’s 
export activity is anticipated, according to Mr. 
Osmun. 


LeTourneau Builds Second Platform 


R. G. LeTourneau, Inc., will build a $314-million 
offshore drilling platform for Zapata Off-Shore Co. 
of Houston, with delivery scheduled for early 1957. 
The eight million pound platform will be triangular 
in shape and will be raised and lowered on three 
145-foot open-truss legs. Legs are raised and lowered 
by electric motors geared to vertical gear racks. 

At the base of each leg will be a 32 by 35 foot 
tank, which will serve as “feet” for the platform. 
The bottoms will be cup-shaped to better grip the 
ocean’s floor. Also there will be facilities to force 
jet streams of water into these cup-shaped areas 
to help free the “feet” from mud and sand after a 
well is completed. 

The deck will be 194 feet long and 152 feet wide, 
or well over half an acre in area. Located here 
will be housing accommodations for a 45-man crew, 
areas for storing drill pipe and other supplies, two 
deck-mounted LeTourneau revolving cranes with 
300-foot-ton capacities and 80-foot booms, and three 
LeTourneau anchor windlasses. 

Powering the electric elevating system, and also 
supplying ships service power for the platform, will 
be LeTourneau-built generators driven by three 
600-horsepower diesel engines. A separate set of 
engines will furnish power for mud pumps, draw- 
works and other drilling machinery. 

Interior of the 20-foot-deep hull will house much 
of the drilling equipment as well as the diesel en- 
gines, generators, and varicus supplies. Compart- 
ments have been designed to hold 1,000 barrels of 
drinkable water, 5,000 barrels of drilling water, 
1,000 barrels of diesel oil, 1,500 barrels of active 
drilling mud, and 10,000 sacks of dry drilling mud. 

Fully loaded, the 4,000-ton drilling platform will 
have a draft of only 112 feet. 





C. H. Elliott 


J. A. Grundy H. B. Book 


Promotions at Reed Roller Bit 


Reed Roller Bit Co. has announced promotion of 
three men to vice presidencies for the oil tool divi- 
sion, H. B. Book, former export sales division 
manager, was named vice president, sales. J. A. 
Grundy, former factory manager, was named vice 
president, manufacturing. C. H. Elliott, former man- 
ager of the cleco air tool divisicn, was named vice 
president of that division. 

Mr. Book has been with the oil tool division since 
1928. He became export sales division manager in 
1940. Under Mr. Book’s management, export sales 
volume has grown to be a large percentage of Reed 
oil tool sales. 

Mr. Grundy has been with Reed since 1937. He has 
had the responsibility for major plant expansions 
and tooling modernization programs, resulting in 
greatly increased production and efficiency. 

Mr. Elliott came to Reed in 1940 and was made 
manager of the cleco air tool division in 1950. 
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Foster Wheeler experience points the way 


to lower cost production 








Complete lube oil plant, designed and constructed by 
Foster Wheeler at England’s largest refinery. Process 
units, in sequence from right to left, are as follows: 
propane deasphalting, phenol extraction, propane de- 
waxing and clay contact-vacuum rerun. Foster 
Wheeler is now building complete lube plants in the 
United States, Iraq and Venezuela. 


EW ADVANCES in refining processes and 
N equipment have resulted in substantial in- 
creases in the overall efficiency of lubricating 
oil production—contributing to higher sustained 
output of high quality oils at lower unit pro- 
duction cost. 

In the construction of new lube oil plants or 
modernization of existing facilities, Foster 
Wheeler’s long experience in this specialized 
field is your best assurance of complete satis- 
faction, from initial planning to final installa- 
tion and on-stream service. Foster Wheeler 
process design engineers offer more than 20 
years of continuous and cumulative experience 
in lube oil manufacture. Their intimate knowl- 
edge of all phases of design, engineering and 
construction —plus their close relationship with 
all licensor companies—can save time, effort 
and expense in any expansion or modernization 
program. Foster Wheeler Corporation, 165 


Broadway, New York 6, N.Y. 


FosTtER@ WHEELER 


NEW YORK + LONDON 


PARIS « ST. CATHARINES, ONT. 
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of ROTHERHAM 





Mild steel ge ey A ee 540” high x 
5’0” dia., %” shell, 9/16” ends, Rep internal 
troys. Designed and 

with API-ACME Code. Tested "too "tbs, per sq. 
inch hydraulic. 





The Ivanhoe trademark identifies the craftsmanship and 
dependability of Jenkins-welded equipment. Pipe work, 
tanks, atmospheric and fractionating columns, con- 
densers, pressure vessels, are typical examples of 

the fabricated welded work we are producing to 

Class 1 standard. 





Telephone: 4201-6 (6 lines) 


THE NEW CROSE PIPELINE DITCH PADDER | 


Forward Thinking Crose Engineering has pro- 
duced another machine to reduce pipeline con- 
struction costs! This ditch padder has a screening 
head and conveyor that completely pads coated 

® pipe with selected soft, rock-free soil. Sharp, 
4 often % Fal u pipe-damaging rocks are eliminated. No longer | 
aoa F must padding material be hauled in from distant 
locations—now you can use all the good material 
i * from the spoil bank. 
The Crose self-powered unit is quickly attached 
or detached from a standard pipeline side-boom s | 
tractor in a matter of minutes . . . releases tractor 
for other work along the line when not padding 
pipe. 
This new Crose equipment will tremendously 
reduce your padding costs. For further informa- 
tion, write or call Crose today. 


ne iOS & 
Manirfacluring Company, (no. 


2715 DAWSON ROAD © TULSA, OKLAHOMA © PHONE MAdison 6-2172 

New York,NY Ph BRyont 9.2236 @ “Denver,Colorado Ph EMprre 6-0332 

“Houston, Texas Ph UNderwood 9.3358 @ *Nework,N J Ph MArket 4.3650 
OrSTPIBUTOR *CROSE-CURRAN iTO — EDMONTON ALBERTA — PHONE 35135 

* Warehouses in 4 locations 
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“When | die, my sons,” 
said the old Arab sheik, 
“you, Ibrahim, will receive half 
of my property. You, Abdul, 
will receive one-third, and little | 
Omar, one-ninth’’. 

When their father died, the 
brothers were embarrassed to find 
that the property consisted of 
seventeen camels. However, a friend 
of their father helped them to solve the 
problem by lending them yet another camel, 
with the result that Ibrahim now owns nine 
healthy camels, Abdul is very proud of his six, 
and little Omar cannot decide which of his 
two he likes the better. 

And the eighteenth camel ?—it was returned to their 
father’s friend. It had made the distribution possible, 
but yet remained quite unaffected itself—just as 

a catalyst will speed up a chemical reaction 
without being affected in any way itself. 





CATALYSTS FOR RESEARCH AND PRODUCTION 


PETER SPENCE & SONS LTD - WIDNES ~ LANCASHIRE 
ALSO AT LONDOW AND BRISTO 
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“International News and Notes 





Kuwait & Neutral Zone Exports 


Kuwait crude oil exports came to 35,796,501 
barrels in May and 175,143,463 in the first five 
months of the year. Distillate exports were 103,908 
barrels in May and 412,726 in the first five months. 

Crude exports from the Neutral Zone by Aminoil 
came to 180,682 barrels in May and 2,336,356 in the 


first five months. Getty Oil Co. crude oil exports 
came to 467,920 in May and 2,089,666 in the first five 
rnonth 


Ecuadorian Oil Production, Refining 
Up in 1955 


Company-by-company statistics on crude oil pro- 
duction, natural gasoline output and refinery pro- 
duction in Ecuador are set forth in recent U. S. 
government reports covering 1955. Slight increases 


over the previous year are shown. 
The 1955 figures (in U. S. gallons) are as follows. 
Oil Operations In Ecuador—1955 
Production 
Anglo-Ecuadorian Oilfields Ltd., Guayas Province: 


Crude oil 105,321,594 
Natural gasoline 6,527,266 

111,848,860 
Refinery Production 57,973,043 


Manabi Exploration Co., Cautivo, Guayas Prov- 
ince 


Crude oil 24,570,578 
Natural gasoline 437,496 

25,008,074 
Refinery Production 7,677,002 

Carolina Oil Co., La Cardina, Guayas Province: 
Crude oil 16,610,664 
Natural gasoline 368,727 
Since Aug. 1955 

16,979,391 

Refinery Production 15,861,881 


Concepcion Ecuadorian Oilfield Ltd., Concepcion, 
Guayas Province: 


Crude oil 2,237,298 
Petropolis Oil Co., Petropolis, Guayas Province: 
Crude oil 2,415,966 
Refinery Production 2,210,318 


(for account of 
Anglo-Ecuadorian) 





Totals: Crude oil 151,156,100 

Natural gasoline 7,333,589 
Refinery Production by Product—1955 

Gasoline 27,691,578 

Kerosine 8,258,981 

Diesel oil 14,295,332 

Residual 32,526,359 

Jet fuel 572,645 

Lube oils—light 190,754 

Lube oils—heavy 79,765 

Asphalt 106,830 

83,722,244 

Greases 19,391 

Exports—Crude oil 64,139,874 

Imports—Products 30,871,639 


1955 well drilling is as follows: 
Exploitation Exploration 


Anglo-Ecuadorian 140 19 
Manabi 36 — 
Carolina 9 1 
Concepcion 3 sail 

188 20 


During the year which opened April 1, 1956, plans 
of Anglo-Ecuadorian call for well drilling as fol- 
lows:-—Deep exploration wells, 1; deep exploitation 
wells, 1; exploration wells, 4; shallow exploitation 
wells, 94. 

Carolina plans six exploitation wells in the year. 
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Oil Use in Spain Increasing 


The movement of oil in Spanish international 
trade reflects rising Spanish consumption. Spanish 
government figures are as follows (in metric tons): 


SPANISH PETROLEUM TRADE 


IM- % 
PORTS Change 
955 % 1955 


EX- To 
PORTS cnegee 
1 © 
Gasoline 121,346 65,218 —46.4 51,359 70,821 +52.3 


Kerosine 42,981 66,145 +53.9 24,938 24,363 2 
Diesel 1,029,448 408,094 —-60.4 1,150,302 704,872 —38.7 
Lubes 75,590 71,819 — 5. 354 “41 — 
Crude 2,590,668 2,785,948 + 7.5 1,171 _ —_ 
Fuel oil 936,068 694,498 —25.8 867,624 242,398 —72 
Asphalt 4,855 3,400 —30. 360 308 8145 
Vaseline 630 1,110 +73.4 — _-_ _— 
Paraffin 1,770 1,541 —12.9 —— _ — 


New Oil Strike In Iran 


National Iranian Oil Co. has made a major dis- 
covery in the Qum area about 100 miles south of 
Teheran in its Aborz No. 5. The well went out of 
control when high pressure gas and large volumes 
of oil were encountered at an undisclosed depth, 
reportedly about 8,000 feet. 

Myron Kinly was summoned from the United 
States to supervise capping operations and on ar- 
rival indicated that at least ten days would be re- 
quired to get the well under control. Meanwhile, 
the oil flow has been estimated variously from as 
low as 30,000 b/d to as high as 150,000 b/d. General 
concensus among oil men who have visited the well 
is that the flow is on the order of 50,000 b/d. The 
oil is of fine quality and tests 41 API gravity. For- 
tunately, there has been no fire at the well. A vast 
lake of oil has collected near the bore-hole. 

The well is not far from the products line being 
laid from Abadan to Teheran but otherwise is iso- 
lated. It is far from any refinery or other market 
outlet. Additional drilling will be undertaken to de- 
termine the extent of the new field. 


Sicily Production Up To 10,000 B/D 


Gulf Italiana is running two development rigs in 
the Ragusa field in Italy and drilling two wildcats 
in other parts of the island. In Ragusa wells Nos. 15 
and 16 are now drilling. Of the previous 14 wells 
drilled, 13 have been producers. The one dry hole 
was of the fault to exact location of which was 
previously not known. Drilling to date has proved 
an area of about 2,800 acres. 

Ten wells currently are pumving an average of 
10,000 b/d of 16 gravity oil. There is not enough 
formation pressure to lift the oil. Current produc- 
tion is being moved from the field by tank car and 
tank truck. Much of the production is being proc- 
essed at the nearby RAISOM refinery at Augusta, 
Sicily. The oil is valued because of the current sur- 
plus of light products in European markets and the 
heavy demand for fuel oil. 

Gulf is laying 45 miles of 14 inch pipe line from 
the field to the refinery and to a proposed marine 
terminal. Tentative site for the terminal is on the 
peninsula at Magnisi. Completion of the line should 
permit an increase in production as the field is en- 
larged. 

West of Ragusa at Gela on the coast, AGIP has a 
showing in a wildcat currently drilled below 10,000 
feet. Drillstem tests have suggested that a commer- 
cial well may be in prospect. 

North of Ragusa Gulf and associates are drilling 


. a test at Aranella and are moving in a rig to a lo- 


cation at Capizzi. The location is in a mountainous 
area so that 10 kilometers of road must be built to 
the drillsite. A core drilling rig is operating at 
Platani. All of these operations are on exploration 
permits. The only completed concession is that ob- 
tained by Gulf at Ragusa. 

On the mainland of Italy Gulf has announced that 
it will withdraw if the presently proposed oil law 
is finally adopted. It has been passed by the assem- 
by but not yet approved by the Senate. Gulf has 
pointed out that the proposed new law is restrictive 
in its provisions and requires the payment of too 


great a share of the oil reserves to the nation. Gulf 
and Montacatini drilled what appeared to be a good 
discovery on the mainland in its Cigno No. 1. The 
well soon went to water, however, the water was 
fresh, not salt. Signo No. 2 was dry. 


Refinery Runs Down in Uruguay 


Crude runs to stills in the first quarter of 1956 
were 1,948,000 barrels (21,406 b/d), down slightly 
from the level of 23,400 b/d in 1955. Figures on runs 
in the lst quarter of 1956 at the Administration 
Nacional de Combustibles Alcohol y Portland 
(ANCAP) are as follows (in barrels). 


Runs to Stills in Uruguay—1955 


Aviation gasoline 3,717 
Motor fuel 515,000 
Kerosine 200,000 
Gas oil 217,000 
Diesel oil 101,000 
Fuel oil 850,000 
Lube oils —_— 
Other, 33,000 
Losses 29,000 

Total runs to stills 1,948,717 


Crude imports during the 1st quarter of 1955 were 
1,437,000 barrels, received as follows (in barrels): 
Saudi Arabia, 122,000; Colombia, 149,000; Venezuela, 
1,166,000. 


Italy’s Third Platformer 


The third of seven UOP Platforming units con- 
tracted for in Italy has gone into operation at the 
local refinery of Societa CONDOR Per 1’Industria 
Petrolifera e Chimica. The unit was designed and 
licensed by Universal Oil Products Co. and engi- 
neered and erected by Compagnia Technica Petroli 
CTIP of Rome, Italy, engineering contracts. The 
equipment was made and erected by Italian firms. 


Pipe Line Completion Due in Iran 


The 337-mile products line from Ahwaz in the 
Consortium’s area to Teheran will be completed this 
year. Costain-John Brown, Ltd. of London is build- 
ing the line, Williams Brothers Co. is assisting in 
an advisory capacity. Charles P. Williams, vice 
president, and C. M. Collins, chief engineer, of Wil- 
liams Brothers will visit and inspect the line. 


Israel Enacts Depletion Allowance for 
Oil Income 


Foreign and domestic oil operators in Israel now 
receive a retroactive depletion allowance. The new 
regulations, which were promulgated July 29 in 
Jerusalem, give oil operators a “percentage deple- 
tion” equal to 2714% of their gross income from 
crude oil and natural gas production, as long as 
this figure does not exceed half the net income for 
a taxable year. Companies may also deduct “cost 
depletion,” an amount based on actual investment 
in oil and gas rights, should this amount be more 
than the percentage depletion. 


Super-Tanker Building in Japan 


Construction of super-tankers has become a new 
specialty of Japanese shipbuilders. In the recent 
few months, four super-tankers were either 
launched or completed at key dockyards. The first 
was 41,400 dwt tanker Andros Castle, built by 
Mitsubishi Nippon Heavy Industries for the Orion 
Shipping & Trading Co. of New York. The second 
was the Tsubame Maru, a 33,500 dwt tanker con- 
structed at the Kobe Dockyards of New Mitsubishi 
Heavy Industries, Ltd. The 20,750 dwt Borneo Maru 
was built by Hitachi Shipbuilding, Ltd. for Nippon 
Oil Tanker Co. The Ryuei Maru, 32, 800 dead-weight 
tons, built by Mitsubishi Dockyards at Nagasaki was 
the first diesel-powered tanker ever constructed in 
Japan. The Ministry of Transportation recently per- 
mitted National Bulk Carrier, Ltd. (U.S.) with 
dockyards at Kure to start construction of two 
mammoth tankers, both 87,000 dwt for Liberia Uni- 
verse Tankship Co. The two giant tankers, equipped 
with a 19,250 hp turbine each, will be completed in 
October, 1957 and March, 1958, respectively. 
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Rationing Plan 


(Continued from page 45) 


is said to agree that as much as a third can be con- 
verted to foreign currency and sent home. Paid 
leaves and other inducements are offered. 

Any mass change in pilot personnel doubtless 
would have an effect on the efficiency of the canal 
and cause some tie-ups. This would not, of course, 
cut off Europe’s oil supply. 

There are some in Europe who hold the view that 
the industry should proceed at once to prepare for 
eventual abandonment of Suez as an oil artery. A 
rumor was published that a big-inch pipe line would 
be laid from Kuwait to the Mediterranean through 
Iraq and Turkey. This would be a revival of an 
earlier proposal, with some modifications. This proj- 
ect is not under consideration according to state- 
ments to World Petroleum by responsible officials of 
companies concerned. 

Work on Iraq Petroleum Company’s new 450,000 
b/d to the Mediterranean is being retarded now 
because of failure of the company to reach an agree- 
ment with either Syria or Lebanon. In any case, 
completion is not expected before the end of next 
year. Should the rumored Kuwait-Turkey line ac- 
tually be undertaken at some later date, it would 
not have any effect for some years to come. 

Some elements in the European petroleum indus- 
try suggest that the super-tanker building program 
be stepped up at once in all available yards as being 
the best long-term solution of market supply. With 
an enlarged fleet of huge modern tankers they feel 
that the industry would be in far better position to 
free itself from any sort of squeeze either by high 
tolls, mismanagement, or artificial interference with 
the free flow of commerce through Suez or by pipe 
line through Arab non-producing countries. 

In any case, while the politicians are conferring 
the oil industry is preparing its plans to shift sources 
of supply and intercontinental flow routes if that 
becomes necessary. The industry never has been 
more flexible than at present. Canada, the United 
States and Venezuela all have substantial excess 
producing capacity which can be utilized if neces- 
sary. Elimination of cross hauls and other devices 





doubtless would minimize European rationing to a 
surprising degree. END 





Slip Type Mooring Hook 


A mooring slip hook of new design has been pat- 
ented by the Monarch Controller Co., Ltd., London. 
The hook is designed to be slipped from the moored 
vessel without the assistance of any shore staff. 
This can be accomplished intantly in case of fire 
or where a ship is moored to a buoy at the onset of 
a severe storm. The quick release feature has special 
advantages for oil tankers. 

Mounted between massive steel side plates, the 
mooring hook is pivoted on a stout bearing secured 
by side nuts fitted with split pins. The hook is pro- 
vided with a tail, which is locked in the operative 
position by a pivoted latch. 

The latch is locked in position by a lever mounted 
on a pivot bearing, fitted with spring washers, be- 
tween the frames. 

The lever is provided with a counterweight and 
has one long arm, to which a release rope can be 
attached, and also a shorter arm. On pulling the re- 
lease rope the lever is moved forward and the 
lower, or short arm, engages with a projection on 
the pivoted latch. The latch is therefore turned on 
its pivot and its upper end disengages from the 
tail of the hook, which is thereupon moved into the 
open position and the mooring rope is released. 
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The device can be fitted on any existing bollard 
or ground moorings and it can if required, be used 
in conjunction with the company’s patent shock ab- 
sorber. An accompanying photograph shows a com- 
bination slip hook and shock absorber 


Southern Production Earnings Up 
Slightly 


Net earnings of Southern Production Co., Inc., 
for the first half of 1956 amounted to $2,334,855, equal 
to $1.34 per share, a small increase over the first 
six months of 1955 


New Plant for Electro-Tech 


Electro-Technical Labs, Houston, is building a 
new $335,000 headquarters and plant at Glenmont 
and Sixth streets near Bellaire. Present plant is at 
504-512 Waugh Drive 


Buys T. P. Coal & Oil Stock 


Sinclair Oil Corp. has contracted to purchase ap- 
proximately 1,100,000 shares of stock of Texas Pacific 
Coal & Oil Co., of Fort Worth. The sale is being 
made privately. Texas Pacific Coal & Oil Co. has 
approximately 3,600,000 shares of stock outstanding 

Over the past ten years, the Texas Pacific has in- 
creased its rate of crude oil production from 11,900 
net b/d in 1946 to a current rate of about 21,000 net 
b/d. Production is principally in the states of Texas 
and New Mexico. Gas revenue has increased from 
about $250,000 yearly in 1946 to a current annual 
figure of $1,750,000. As of July 31, 1956, total crude 
oil reserves were estimated at 105 million barrels 


Erratum 


In the June number of World Petroleum (page 
100) note was made of the return to London of 
Guy T. Notley from Seria, British Borneo, where he 
has been operations superintendent. Unfortunately, 
the photograph of his successor James K. New- 
man was identified wrongly as being that of Mr. 
Notley 
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Engineers in oil-producing countries know the best ma 

chines for the job. For trenching, they specify ALLEN—a name renowne« 
for reliability, freedom from costly breakdowns, and ease of maintenance 
In hot, dusty conditions, ALLEN trenchers slog on, day in, day out, stand 


ing up to years of continuous hard work—they have no equal anywhere 


Three models are available, the 12/21, the 16/60, (shown in the 
tion on the left, digging in hard sand) and the new 14/30 for medi 
trenches. 


ALLEN 


TRENCHERS 


Illustrated catalogues and technical data on request 
JOHN ALLEN & SONS (OXFORD) LTD. «@ COWLEY o« OXFORD e« ENGLAND 














John Allen & Sons (Oxford) Ltd 
Howard Bull Advertising 

A. E. Ames & Co. Ltd 6 
MacLaren Advertising Co. Limited 


Ansul Chemical Company 3 
Gotham-Vladimir Advertising, Inc 

Arabian American Oil Co 16 

Audley Engineering Co., Ltd 91 
Marsteller Rickard Gebhardt & Reed, Inc 

Born Engineering Company 10 
Watts, Payne Advertising, Inc 

Frederick Br & Co. Ltd 80 

llardyce Palmer Ltd 

sritish Petroleum Co. Ltd 71 
S. H. Benson Ltd 

[The Butterley Co. Ltd 1 
BRowlinson-Broughton 
ulifornia Texas Oil Co., Inc 83 
I bv Wase 1) & Co Inc 
ameron Iron Works, Inc Cover II 
Rives, Dyke & Company 

The Cape Asbestos Co. Ltd 87 
Taylor Advertising Ltd 

Catalytic Construction Company 53 
Doremus-Eshleman Company 


Chicago Bridge & Iron Company 
Russell T. Gray, Inc 

Cities Service Oil Co 28 
Ellington & Co., Inc 

Clark Brothers Company 
The McCarty Company Adv. Inc. 

Crane Packing Ltd. 29 
J. Ainsborough Everiss & Associates 
Ruddock Advertising Agency 

M. J. Crose Mfg. Co., Inc 96 
Paul Locke Advertising, Inc. 


Davison Chemical Corporation 9 
St. Georges & Keyes, Inc. 
Dowell Incorporated 63 


MacManus, John & Adams, Inc. 
Dresser Industries, Inc. 
Don L. Bazter, Inc. 
Dunlop Rubber Co. Ltd. (Dunlopillo Div.) 82 
Charles F. Higham Ltd. 
E. I. du Pont de Nemours & Co., Inc. 
Charles L. Rumrili & Co., Inc. 


84-85 


17-18 





ADVERTISERS’ INDEX 


(Advertising Agencies in Italics) 





Federal Telephone & Radio Company 86 
J. M. Mathes, Inc. 
Fluid Packed Pump Company 31 
Dozier, Eastman & Company 
Foster Wheeler Corporation 95 
Marsteller, Rickard, Gebhardt and Reed, Inc. 
General American Transportation Corp. 25 
Weiss and Geller, Inc. 
The General Electric Co. Ltd. of England 82, 100 
Kingscott Ltd. 
Geolograph Company 101 
Lowe Runkle Company 
A. P. Green Fire Brick Company 23 
Al Maescher Advertising 
Gulf Oil Corporation 14 
Young & Rubicam, Inc. 
Halliburton Oil Well Cementing Company 36 
Hill & Christopher, Inc. 
Herb J. Hawthorne, Inc. 78 
Brennan Advertising Agency 
Hughes Tool Company 73-74 
Foote, Cone & Belding, Inc. 
International Harvester Export Company 15 
McCann-Erickson, Inc. 
International Paints Ltd. 54 
Mayfair Advertising Ltd. 
Robert Jenkins & Co. Ltd. - 96 
Wm. Hopwood & Co. Ltd. 
M. W. Kellogg Company 19 
Fuller & Smith & Ross, Inc. 
Richard Klinger Ltd. 77 
_R. F. White & Son Ltd. 
The Lummus Company 34 
G. M. Basford Company 
Magnet Cove Barium Company Cover III 
Rives, Dyke & Company 
Manning, Maxwell & Moore, Inc. 5 
Fuller & Smith & Ross, Inc. 
McCullough Tool Company 2 


Raymond O. Perry Advertising 


Metropolitan-Vickers Electrical Co. Ltd. 22 
Technical & General Advertising Ltd. 

Lee C. Moore Corporation 81 
Paul Locke Advertising 

Nordstrom Valve Div., Rockwell Mfg. Co. 91 
Marsteller, Rickard, Gebhardt & Reed, Inc. 

Oil Center Tool Company Cover IV 
Rives, Dyke & Company 

Samuel Osborn & Co. Ltd. 92 

The Ralph M. Parsons Company 33 
Dozier Eastman and Company 

D. & C. and Wm. Press Ltd. 102 
Taylor Advertising Ltd. 

Procon, Incorporated 26-27 
Sam J. Gallay Advertising 

The Pyrene Company Limited 90 
Nelson Advertising Service Ltd. 

Shell Oil Company 30 
Kenyon & Eckhardt Inc. 

Socony Mobil Oil Co., Inc. 32 


Compton Advertising, Inc. 


Southwestern Industrial Electronics Company 75 
Publication Service Company 


Peter Spence & Sons Ltd. 97 
Ripley Preston & Co. Ltd. 

Standard Oil Company (New Jersey) 24 
McCann-Erickson, Inc. 

Standard Oil Company of California 93 
Batten, Barton, Durstine & Osborn, Inc. 

Standard-Vacuum Oil Company 13 
Sam J. Gallay Advertising 

Sun Shipbuilding & Dry Dock Company 12 
Doremus-Eshleman Company 

Union Carbide International Company 11 


National Export Advertising Service, Inc. 
Universal Oil Products Company 
Sam J. Gallay Advertising 
Vokes Genspring Limited 101 
Crane Publicity Ltd. 
Westinghouse Electric International Company 79 
Ellington & Company, Inc. 


88-89 


Williams Brothers ’ 94 
Scot’s Advertising 
Zwicky Ltd. 80 


Scottish Industrial Advertising 










This indicator light unit, which is 


a new addition to our range of 
Litealarms, can also be used as a 


push lamp device for initiating or 


SINGLE LITEALARM 


flameproof push, 
lamp and switch unit 


cancelling an alarm. Extra switching 


facilities can be incorporated for remote 


control of two separate circuits. 


Full details are available on request. 


THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 
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My For world-wide oil 
pipe suspension - 
abe: VOKES GENSPRING 
pipe hangers 











Throughout the Platforming Unit at the ‘Shell’ 
Stanlow Refinery in Cheshire, VOKES GENSPRING Constant 
Support Hangers are supplying their own 
incomparable type of support for the piping. Similarly in Aden, 
where the British Petroleum Company’s new refinery 
came on stream just a year ago, VOKES GENSPRING hangers 
are used to provide accurate and safe pipe suspension. 


im, 






Photograph by courtesy of 
The British Petroleum 


r 


Company, Limited 


VOKES GENSPRING 














Variable Support 
Hangers are specifically 
designed for the control of 

vibration and limited thermal 
movement of piping, but where piping 
systems need to be ‘floated’ to offset the 
effects of extensive movement, 
Vokes Genspring Constant Support 
Hangers should be used. The 
full range is detailed in the Vokes 
Genspring catalogues available 





on request. 


VOKES GENSPRING 


SUSPENSION SYSTEMS 


DEPT. 5/3 VOKES GENSPRING LIMITED - GUILDFORD - SURREY 
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IN VENEZUELA .. - 


As In Other Oil-Rich Free-World Countries 


GEOLOGRAPH 


Shows Where to Look for Oil! 


Yes, Geolograph — the original 
mechanical well logger — is now in 
use in oil fields throughout the world. 
Geolograph’s policy of continuous 
research, both in the factory and 
field, maintains it as the most rugged 
and versatile well logging instrument 


available for use while the well is Geolograph's exclusive 

drilling TRIP ACTION” records 

P ony down time which 

NOW AVAILABLE FOR EXPORT SALE occurs while ao round trip 
(except in Canada) is being mode! 


THE onms, 
GEOLOGR APH /):. 


COMPANY 


MANUFACTURERS @ EXPORTERS 


ie fF BOX 29 . )KLAHOMA ITY 
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Are you selling to the oil industry? 


Here is the international oil indusiry’s oldest 


and most complete directory:— 


THE INTERNATIONAL PETROLEUM REGISTER 


It has been completely redesigned to place at your finger 

tips the most up-to-date information on every oil produc 

ing company, wherever in the world it operates 

Every one of your district sales offices and your distribu 
tors should have a working copy of the 33rd Edition of 
the International Petroleum Register. The price is only 
$15.00 for this 664 page pook of over 25.000 names 
Send in your orders today, take a look, and we know 


you'll be more than satisfied 


INTERNATIONAL PETROLEUM REGISTER 


604 Fifth Avenue New York City 20, U.S.A. 
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Shadow of a new project 


It will be a big project. It will change the 
face of the landscape. It will bring new 
roads, new buildings, new industries. 

It will mean employment and security for 
thousands who never knew such things 
before. It may be a refinery, a chemical 
plant or a new pipeline, but it will be a 
success. The experience and unlimited 
resources of the D. and C. and William 


Press organisation guarantee that. 





Civil, mechanical and chemical 





construction engineers 


LONDON 












20. ALBERT EMBANKMENT, LONDON, S.E. 11 Tel: RELiance 7685 Grams: DEMCOPRESS, 
Canadian Office: Ross-Meagher Ltd., 9 Echo Drive, Ottawa 1, Ontario. 
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It takes a complete team to keep dependable 
drilling mud service available for you 

















| Meet this Magcobar Man, the mud engineer... 
he’s a good man to have on your drilling crew 


The Mud Engineer is the member of the 
Magcobar team who gives you prompt, 
accurate laboratory analyses of mud at 
the well. His skill, knowledge, training 
and experience are at your command 
wherever you drill on the North American 
Continent. Trained and paid by Mag- 


cobar, this man actually works for you 
at your well. 

When you have a mud problem your 
Magcobar Mud Engineer, with the entire 
Magcobar organization behind him, is 
the man to call. He'll be there anytime 
day or night. 


MAGNET COVE BARIUM CORPORATION 


Houston, Texas 





Magcobar 


DRILLING MUD SERVICE 








Go First-Class on All 
Your Needle Valves, too 


For high pressures . . . for low pressures . . . in all types of Christmas 
Trees, O-C-T Needle Valves have been tested and proved to be 
unquestionably the safest, strongest ever built. 

O-C-T Needle Valves feature one-piece alloy steel bodies, 

welded bonnets for maximum safety and a multi-compound, 
non-crushable V-type packing especially developed to cope with 
those high pressures and high temperatures. 

Stem packings are of plastic asbestos and aluminum foil compound suitable 
for 15,000 and 30,000 psi hydrostatic tests. 

Each valve is subjected to a compressed air test 

under water before approval by inspectors. 

The best in pressure gauge needle valves is by O-C-T! 

Available through more than 700 supply store outlets. 


OIL CENTER TOOL CO. 





